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EXECUTIVE  SUMMARY 

A  Trial  Bum  test  program  consisting  of  three  runs  performed  under  identical  test  conditions 
was  conducted  on  the  Submerged  Quench  Incinerator  (SQI)  located  at  the  Rocky  Mountain 
Arsenal  (RMA)  in  Adams  County,  Colorado  from  10-12  June  1993.  This  test  program 
followed  the  approved  Trial  Burn  Plan  (submitted  September  1992)  and  subsequent 
revisions.  The  oversite  groups  witnessing  the  test  mns  consisted  of  the  U.S.  Environmental 
Protection  Agency  (EPA),  Region  VIII;  Colorado  Department  of  Health  (CDH);  Entropy; 
Camp  Dresser  &  McKee  (CDM);  and  the  Independent  Technical  Oversite  (ITO) 
representative,  Fluor-Daniel. 

A  summary  of  the  operating  parameters  and  results  from  the  three  tests  conducted  during 
the  Trial  Bum  is  provided  in  Table  ES-1.  The  SQI  was  in  compliance  with  federal  and  state 
guidelines  for  destmction  and  removal  efficiency  (DRE),  particulate,  hydrogen  chloride 
(HCl),  and  carbon  monoxide  (CO)  emissions  while  processing  a  maximum  rate  of  179.9 
Ib/min  (18  gpm)  of  100%  Basin  F  liquid  at  an  average  incinerator  temperature  of  1835°F. 


In  order  to  determine  the  destmction  and  removal  efficiency  of  the  SQI,  the  Basin  F  liquid 
was  spiked  with  two  principal  organic  hazardous  constituents  (POHCs).  A  DRE  >  99.9990% 
was  demonstrated  for  monochlorobenzene  and  >  99.9988%  was  demonstrated  for  carbon 
tetrachloride.  Both  results  are  better  than  the  minimum  regulatory  requirement  of  a  DRE 
>99.99%. 

Particulate  emissions  averaged  0.0214  gr/dscf  (corrected  to  7%  O2)  and  0.0320  gr/dscf 
(corrected  to  12%  CQ2).  Both  values  are  below  the  regulatory  limits  of  less  than  0.08 
gr/dscf  (corrected  to  7%  O2)  and  less  than  0.10  gr/dscf  (corrected  to  12%  CQ2).  HCl 
emissions  averaged  0.229  Ib/hr  (>97.9%  removal),  well  below  the  4  Ib/hr  regulatory  limit. 
The  CO  hourly  rolling  average  was  51.5  ppm,  less  than  the  regulatory  limit  100  ppm. 
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Stack  sampling  for  volatile  organics,  semivolatile  organics,  pesticides,  dioxins/furans,  metals, 
and  hexavalent  chromium  was  performed.  Process  sampling  for  the  waste  feed,  POHCs, 
makeup  water,  caustic,  and  brine  was  also  performed.  All  data  presented  have  passed  the 
rigorous  quality  assurance  and  quality  control  (QA/QC)  defined  in  the  Trial  Bum  Plan. 

The  SQI  is  currently  operating  imder  interim  conditions,  defined  in  Table  ES-1,  that  were 
formally  approved  by  EPA  Region  Vni  in  their  letter  to  the  Army  (Ref:  8HWM-FF).  The 
interim  conditions  were  based  upon  the  demonstrated  results  of  the  second  mini-bum  test, 
conducted  20-25  May  1993.  These  are  conservative  values  that  will  remain  in  effect  until 
the  proposed  operating  conditions  contained  in  Table  9-1  of  this  Trial  Bum  Report  have 
been  approved. 
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1.1  INTRODUCTION 

A  Trial  Bum  program  was  conducted  on  the  Submerged  Quench  Incinerator  (SQI)  located 
at  the  Rocky  Mountain  Arsenal  (RMA  or  the  Arsenal)  from  10-12  June  1993.  The  SQI  is 
designed  to  thermally  destroy  the  organic  components  found  in  Basin  F  liquid.  The  SQI 
employs  a  single-stage  combustion  process  for  incineration  of  Uquid  wastes.  The  combustion 
chamber  has  a  downfired  30  milhon  Btu/hr  natural  gas  burner.  Combustion  gases  are 
pushed  through  a  brine  solution  at  the  bottom  of  the  combustion  chamber,  which  quenches 
the  gas  temperature  to  approximately  200°  F.  Flue  gas  is  treated  by  a  pollution  control 
system  that  removes  particulate  and  neutralizes  acid  gases. 

Trial  bum  activities  were  performed  by  the  SQI  Operations  Tetun.  WESTON  was 
contracted  to  provide  technical  direction  to  the  Operations  Team  and  to  provide  sampling 
and  laboratoiy  analysis  for  the  Trial  Burn.  A  summary  of  the  test  runs  is  given  below: 

•  Test  Run  1:  10  June  1993  from  0745  -  1552. 

•  Test  Run  2:  11  June  1993  from  0710  -  1341. 

•  Test  Run  3:  12  June  1993  from  0756  -  1440. 

1.2  BACKGROUND 

The  SQI  technology  was  selected  by  the  Department  of  the  Army  (Army)  for  remediation 
of  Basin  F  liquids  at  RMA  RMA  is  located  approximately  10  miles  northeast  of  downtown 
Denver  and  immediately  north  of  Stapleton  Airport  in  Adams  County,  Colorado.  Figure 
1-1  shows  the  RMA  site  location  and  the  surrounding  Denver  area. 
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RMA  was  established  in  1942  to  manufacture  chemical  weapons  and  conventional  munitions 
for  World  War  11.  After  the  war,  a  portion  of  the  manufacturing  facility  was  leased  to 
private  industry  for  the  production  of  herbicides  and  insecticides.  From  1947  until  1982, 
industrial  chemicals  were  manufactured  at  RMA.  In  addition,  between  1953  and  1957, 
RMA  was  used  for  the  production  of  GB  nerve  agent.  Munitions  continued  to  be  filled  with 
GB  at  the  Arsenal  until  approximately  1969.  In  the  1970s,  the  primary  mission  of  RMA  was 
the  disposal  of  chemical  warfare  material,  mustard  agent,  explosive  components,  and  the 
destruction  of  the  GB  agent  by  caustic  neutralization  and  incineration.  The  current  mission 
of  RMA  is  contamination  cleanup;  there  is  no  operational  mihtary  mission.  Over  the  years, 
wastes  from  the  mihtary  and  industrial  operations  have  been  disposed  of  in  accordance  with 
standard  engineering  practices  in  existence  at  the  time.  These  disposal  practices  have 
resulted  in  the  contamination  of  soil  and  groundwater. 

In  1956,  Basin  F,  a  lined  evaporative  pond,  was  constructed  in  the  northern  part  of  RMA 
(Figure  1-2).  Basin  F  had  a  surface  area  of  92.7  acres  and  a  capacity  of  approximately  243 
million  gallons  (MG).  The  basin  was  created  by  the  construction  of  a  dike  around  a  natural 
depression  and  was  lined  with  a  3/8-inch  asphalt  membrane.  An  earthen  blanket 
approximately  1  foot  thick  was  placed  on  top  of  the  membrane.  Wastes  were  conveyed  to 
the  basin  from  the  manufacturing  facilities  through  an  underground  industrial  sewer 
constructed  of  vitrified  clay  pipe.  It  was  subsequently  discovered  that  the  hquids  in  Basin 
F  contained  hazardous  organic  and  inorganic  constituents. 

In  1986,  the  Army,  Sheh  Oil  Company  (Shell),  and  the  U.S.  Environmental  Protection 
Agency  (EPA)  Region  VIII  agreed  to  undertake  an  accelerated  remediation  to  contain  the 
liquid  and  contaminated  soils  in  and  under  Basin  F  pursuant  to  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  of  1980  (CERCLA).  This 
remediation  has  been  addressed  in  two  parts.  The  first  part  of  the  Basin  F  Interim 
Response  Action  (IRA),  which  has  been  completed,  included  the  removal  of  Basin  F  hquid 
to  storage  tanks  and  a  double-lined  surface  impoundment  (Pond  A)  and  the  removal  and 
stockpiling  of  soil  and  sludge  to  a  double-lined  waste  pile,  which  was  subsequently  capped. 
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FIGURE  1-2  FORMER  BASIN  F  LOCATION  -  ROCKY  MOUNTAIN  ARSENAL 


September  1993 

The  second  part  of  the  IRA  calls  for  treatment  of  the  Basin  F  liquid  contained  in  the  three 
storage  tanks  and  Pond  A.  The  Army  selected  a  Submerged  Quench  Incinerator  (SQI)  as 
the  preferred  treatment  method. 

In  May  1990,  the  Army  issued  the  Final  Decision  Document  for  Basin  F  Liquid  Treatment. 
The  recommended  treatment  concept  included  a  SQI  with  a  venturi/packed  tower  scrubber 
for  Basin  F  liquid.  The  SQI  is  manufactured  and  marketed  by  T-Thermal,  Inc.  of 
Conshohocken,  Pennsylvania. 

Construction  of  the  SQI  facility  was  completed  in  December  of  1992.  Following  two  months 
of  rigorous  systems  checks,  refractory  dry-out  began  in  early  March  1993.  Surrogate  testing, 
using  various  concentrations  of  water,  sodium  chloride,  sodium  sulfate,  ammonium  chloride 
and  methanol,  was  completed  in  late  April  1993.  Hazardous  waste  operations  with  varying 
concentrations  of  Basin  F  waste  and  water  solutions  followed,  with  two  mini-bum  tests  using 
50%  and  100%  Basin  F  waste  conducted  in  May  1993.  Both  mini-burn  tests  demonstrated 
a  DRE  greater  than  99.99%,  and  confirmed  the  effectiveness  and  safety  of  the  incinerator 
in  treating  Basin  F  liquid.  Mini-bum  test  summaries  are  contained  in  Appendix  A.3. 

1.3  OB.TECTIVES  OF  THE  TRIAL  BURN 

Trial  Bimi  objectives  listed  below  were  defined  in  order  to  establish  criteria  for  the 
acceptance  of  the  SQI  and  determine  conditions  to  be  maintained  during  routine  operations. 

•  Demonstrate  a  contaminant  destmction  and  removal  efficiency  (DRE)  of  at 
least  99.99%  for  each  of  the  principal  organic  hazardous  constituents 
(POHCs),  monochlorobenzene  and  carbon  tetrachloride. 

•  Demonstrate  a  minimum  hydrochloric  acid  (HCl)  removal  of  99%  with  the 
selected  air  pollution  control  devices,  or  less  than  4  pounds  per  hour  of  HCl 
emissions. 
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Demonstrate  a  maximum  particulate  emission  of  less  than  0.08  grains  per  dry 
standard  cubic  foot  (gr/dscf)  corrected  to  7%  oxygen,  and  less  than  0.10 
gr/dscf  corrected  to  12%  CO2. 


1.4  DOCUMENT  ORGANIZATION 


This  report  contains  the  information  recommended  in  the  document  entitled  Guidance  on 
Setting  Permit  Conditions  and  Reporting  Trial  Bum  Results  (EPA/6 12/6-89/0 19),  January 
1989,  and  has  been  organized  into  the  following  nine  sections: 


Section 


Title 


1 

2 

3 

4 

5 

6 

7 

8 
9 


Summary 
Process  Operation 

Sampling  and  Monitoring  Procedures 
Analytical  Procedures 
Test  Results 

Quality  Assurance  Summary 
Visits  and  Audit  Summary 
Closure 
Conclusions 
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2.1  GENERAL  OVERVIEW  OF  THE  PROCESS 
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The  SQI  is  composed  of  three  main  processing  areas: 

•  Waste  Feed  System 

•  Submerged  Quench  Incinerator 

•  Flue  Gas  Treatment  and  Emissions  Control 

A  block  diagram  of  the  process  flow  is  provided  in  Figure  2-1.  A  discussion  of  the  process 
is  provided  in  the  following  subsections. 

2.1.1  Waste  Feed  System 

The  function  of  the  waste  feed  system  is  to  transfer  Basin  F  liquid  and  any  wastewater 
(residual  process  water  from  decontamination,  outdoor /indoor  sumps,  purge  water,  etc.)  to 
the  SQI  combustion  chamber.  There  are  approximately  10.5  million  gallons  (MG)  of  Basin 
F  Hquid  stored  in  Pond  A  and  storage  tanks  TK-101,  TK-102  and  TK-103.  During  the  Trial 
Bum,  100%  Basin  F  liquid  was  transferred  from  storage  tank  TK-102  into  two  14,000-gallon 
capacity  day  tanks  (TK-105  and  TK-106)  located  adjacent  to  the  SQI  building.  Wastewater 
was  not  blended  into  the  Basin  F  liquid  for  Trial  Bum  testing.  From  the  day  tanks.  Basin 
F  liquid  was  pumped  to  injection  nozzles  and  fed  directly  into  the  SQI. 

2.1.2  Submerged  Quench  Incinerator 

The  function  of  the  SQI  is  to  thermally  oxidize  and  destroy  the  organic  components 
contained  in  Basin  F  liquid.  The  SQI  is  designed  to  operate  continually  utilizing  a  fully 
automated  control  system  operated  from  the  main  control  room.  Waste  feed  and  burner 
interlocks  maintain  the  incinerator  within  design  parameters  and  operating  conditions. 
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FIGURE  2-1  PROCESS  FLOW  SCHEMATIC  DIAGRAM 
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Supplementary  fuel  (natural  gas)  is  fed  to  a  LV-24  burner  to  heat  the  SQI  chamber.  The 
LV-24  burner  has  a  30  million  btu/hr  capacity.  Combustion  air  to  the  burner  and 
incinerator  is  supplied  by  a  600-horsepower  combustion  air  blower.  A  250-horsepower 
compressor  supplies  the  atomizing  air  necessary  for  the  waste  feed  injector  nozzles.  The 
incinerator  combustion  chamber  is  Kned  with  refractory  brick  and  is  designed  to  operate  at 
approximately  1,900°  F  with  a  2-second  retention  time.  The  entire  system  is  operated  under 
positive  pressure.  Basin  F  liquid,  atomizing  air  and  secondary  air  are  injected  into  the  flame 
zone  just  below  the  down-fired  burner. 

The  Basin  F  liquid  contains  a  high  concentration  of  salts  and  inorganics.  Molten  salts  are 
formed  in  the  incineration  process  because  of  the  high  operating  temperatures.  Molten  seilts 
flow  down  the  walls  of  the  combustion  chamber  and  into  the  quench  tank  located  below  the 
combustion  chamber.  Combustion  gases  pass  through  a  downcomer  into  the  quench  tank 
The  cooled  gases  exit  through  the  quench  separator. 

Makeup  water  and  caustic  are  added  to  the  SQI  quench  tank  to  control  tank  level,  pH  and 
temperature.  Softened  makeup  water  from  process  water  storage  tank  TK-203  is  supplied 
by  domestic  water  pumps.  A  dilute  caustic  solution  is  stored  in  tank  TK-205  to  provide  pH 
control  of  both  the  quench  tank  and  scrubber  systems.  The  blowdown  rate  is  controlled  by 
the  total  dissolved  solids  (TDS)  content  of  the  quench  liquid.  The  blowdown  rate  is  based 
upon  a  specific  gravity  setpoint  in  the  Process  Monitoring  and  Control  System  (PMCS), 
which  is  input  from  the  control  room  operator  (CRO). 

The  blowdown  brine  solution,  consisting  of  approximately  20%  (by  weight)  dissolved  salts 
and  some  residual  heavy  metals,  is  transported  off-site  where  the  metals  are  removed  arid 
recycled  to  a  smelter.  The  residual  solution  is  discharged  in  compliance  with  a  NPDES 
permit.  At  the  SQI,  a  brine-handling  system  was  installed  to  provide  on-site  storage  and 
transfer  facilities  for  the  brine  liquid.  Two  42,000-gallon  storage  tanks  are  designed  to  store 
two  days  of  brine  production  using  a  blowdown  rate  of  27  gpm.  The  storage  tanks  operate 
in  parallel  on  a  batch  basis.  One  tank  is  used  to  fill  tank  trucks  in  the  brine  loading  area 
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while  the  other  tank  is  receiving  brine  from  the  incinerator  process.  The  tank  trucks 
transfer  brine  to  railcars,  which  transport  the  brine  to  a  permitted  off-site  metals  recycle 
facility. 

2.1.3  Flue  Gas  Treatment  and  Emissions  Control 

The  function  of  the  venturi  is  to  remove  particulate  from  the  incinerator  exit  gases.  The 
function  of  the  packed  tower  scrubber  is  to  neutralize  the  acid  vapor  component  of  the 
combustion  gas  with  a  caustic  solution. 

Differential  pressure  and  recycle  flowrate  across  the  venturi  throat  are  monitored  and 
controlled  to  maintain  proper  particulate  removal.  The  liquid  flow  into  the  throat  of  the 
venturi  is  provided  by  redundant  recycle  pumps  (P-203A/B). 

The  packed  tower  scrubber  is  a  vertical,  cylindrical  tower  which  uses  a  caustic  solution 
(sodimn  hydroxide,  NaOH)  as  the  neutralizing  agent.  The  scrubber  system  consists  of 
pumps  P-203A/B,  an  absorber  section,  a  mist  eliminator  to  remove  water  droplets  from  the 
flue  gases  and  an  exhaust  stack.  Makeup  water  to  the  scrubber  is  required  to  maintain  level 
due  to  evaporation  and  liquid  blowdown  to  the  quench/separator  system. 

A  continuous  emissions  monitoring  (CEM)  system  is  provided  to  monitor  the  gaseous 
emissions  leaving  the  stack  and  to  transmit  signals  from  the  CEM  analyzers  back  to  the 
PMCS  in  the  main  control  room.  The  ojQ^gen  analyzer’s  signal  is  used  to  control  combustion 
air  flow  into  the  SQI  chamber.  The  carbon  monoxide  analyzer’s  signal  is  averaged  by  the 
PMCS  to  update  a  rolling  hourly  average.  The  CEM  is  an  extractive  type  system  designed 
to  measure  the  following  seven  constituents  of  the  stack  emissions: 

•  Oxygen  (O2) 

•  Carbon  Dioxide  (CO2) 

•  Carbon  Monoxide  (CO) 

•  Hydrochloric  Acid  (HCl) 
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Table  2-1  presents  a  summary  of  the  CEM  equipment.  The  PMCS  uses  the  signals  from  the 
O2  and  CO  analyzers  to  compare  with  approved  ranges  for  waste  feed  shutoff  values. 

2.2  PROCESS  OPERATION  DATA 


The  process  data  represent  the  average  values  for  the  parameters  measured  during  the 
designated  test  periods.  A  summary  of  the  pertinent  operational  data  collected  during  the 
Trial  Bum  test  program  is  presented  in  Table  2-2.  The  data  were  extracted  from  the  PMCS 
Daily  Reports  and  control  room  operator  logs.  The  raw  data  collected  during  the  Trial 
Bum  tests  are  presented  in  Appendix  A  (Subsections  A.1.1  through  A.1.5). 

2.2.1  Process  Measurement  Methods 

The  process  data  from  the  Trial  Bum  program  were  collected  using  the  following  field 
instmments: 


Waste  Feedrate  -  The  Basin  F  feedrate  was  monitored  using  a  Micro-Motion 
flow  transmitter  (FIT-04A).  The  4-20mA  output  signal  was  converted  into  an 
equivalent  0-300  Ib/min  signal,  transmitted  to  the  PMCS  and  averaged  on  a 
hourly  basis.  Calibration  data  sheets  are  provided  in  Appendix  A.2.3. 

Process  Gas  Temperatures  -  Gas  temperatures  were  measured  using  "R"  and 
"J"-type  thermocouples  located  throughout  the  gas  stream.  The  SQI  chamber 
temperature  is  the  numerical  average  of  three  thermocouples  (TE-34A/B/C). 
The  average  chamber  temperature  is  transmitted  to  the  PMCS  and  averaged 
on  a  hourly  basis.  Calibration  data  sheets  are  provided  in  Appendix  A.2.3. 

Process  Gas  Pressures  -  SQI  chamber  pressure  was  determined  using  a 
Rosemoimt  pressure  transmitter  (PIT-31).  The  4-20mA  output  signal  was 
converted  into  an  equivalent  0-10  psig  signal,  transmitted  to  the  PMCS  and 
averaged  on  a  hourly  basis. 
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Table  2-2 

Summaiy  of  Operating  Parameters  During  the  SQI  Trial  Bum 


Parameter 

Day  #1 

10  June 

Day  #2 

11  June 

Day  #3 

12  June 

Waste  Feedrate 

171.1  Ib/min 

176.9  Ib/min 

179.9  Ib/min 

SQI  Chamber  Temperature 

1842* F 

1831* F 

1835*F 

Residence  Time 

2.81  sec 

2.67  sec 

2.68  sec 

Oxygen 

3.37% 

3.74% 

3.40% 

CO  Hourly  Rolling  Average 

49.5  ppm 

47.4  ppm 

57.6  ppm 

Quench  pH 

Field  =  5.0 

PMCS  =  5.6 

Field  =  5.25 

PMCS  =  6.00 

Field  =  5.19 

PMCS  =  6.20 

Scrubber  pH 

Field  =  5.7 

PMCS  =  6.0 

Field  =  6.07 

PMCS  =  6.07 

Field  =  5.48 

PMCS  =  5.37 

Venturi  Recycle  Flowrate 

128.9  gpm 

125.4  gpm 

125.9  gpm 

Venturi  Differential  Pressure 

90"  w.c. 

90"  w.c. 

90"  W.C. 

L/G  Ratio 

11.6  gal/kcf 

10.8  gal/kcf 

10.8  gal/kcf 

Scrubber  Recycle  Flowrate 

295.6  gpm 

280.7  gpm 

280.9  gpm 

Natural  Gas 

433  scfim 

445  scCm 

435  scfm 

Total  Combustion  Air 

6,582  scfin 

7,163  scfm 

7,107  scfin 

SQI  Chamber  Pressure 

3.97  psig 

3.94  psig 

4.00  psig 

Quench  Density 

1.19  sgu 

1.19  sgu 

1.19  sgu 

Carbon  Dioxide 

10.14% 

9.74% 

10.29% 

Total  Hydrocarbon 

5.53  ppm 

9.61  ppm 

5.06  ppm 

Nitrogen  Oxides 

119.2  ppm 

142.0  ppm 

130.7  ppm 

Sulfur  Dioxide 

20.7  ppm 

1.13  ppm 

145  ppm 

Hydrogen  Chloride 

1.74  ppm 

2.07  ppm 

3.70  ppm 

Carbon  Tetrachloride  Feedrate 

6.90  Ib/hr 

8.66  Ib/hr 

8.79  Ib/hr 

Monochlorobenzene  Feedrate 

8.66  Ib/hr 

8.98  Ib/hr 

8.79  Ib/hr 
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•  Liquid  Flowrates  -  Venturi  and  scrubber  recycle  flowrates  are  determined 
using  Rosemount  differential  pressure  transmitters  (FIT-60  and  FIT-65 
respectively).  Pressure  drop  across  an  orifice  plate  is  converted  into  a  flow 
signal  (gpm),  which  is  transmitted  to  the  PMCS  and  averaged  on  a  hourly 
basis.  Calibration  sheets  are  provided  in  Appendix  A.2.3. 

•  POHC  Injection  Rates  -  The  two  POHCs  used  during  testing, 
monochlorobenzene  and  carbon  tetrachloride,  were  purchased  in  pure  form 
and  injected  into  the  waste  feed  stream  through  metering  pumps.  The 
injection  rates  were  determined  by  differential  weight  loss  over  time  using 
certified  weigh  scales.  The  weight  and  tune  of  each  POHC  drum  was 
manually  recorded  every  15  minutes  during  Trial  Bum  testing.  Raw  data 
sheets  and  the  injection  rate  calculations  are  attached  in  Appendbc  A.  1.4.  A 
schematic  of  the  POHC  injection  system  is  shown  in  Figure  2-2. 

•  Stack  Emissions  -  The  stack  emissions  were  measured  using  an  extractive-type 
CEM  system.  The  CEM  system  components  are  fully  described  in  Section  7 
of  the  Trial  Bum  Plan.  A  formal  Performance  Specification  Test  program 
was  conducted  according  to  40  CFR  60,  Appendix  B,  for  the  ojq^gen  and 
carbon  monoxide  analyzers  prior  to  the  Trial  Bum  (between  April  6-22, 1993). 
A  strip  chart  recording  for  Oj,  CO2  and  CO  during  each  test  mn  is  provided 
in  Appendix  A.1.10  and  is  used  as  a  comparison  to  the  hourly  averages 
calculated  by  the  PMCS  and  reported  in  the  Daily  Reports. 


2.3  DEVIATIONS  FROM  TRIAL  BURN  PLAN 


A  summary  of  the  deviations  from  the  Trial  Bum  Plan  is  presented  in  the  following 
subsections. 


2.3.1  Process  Sample  Volumes 

In  order  to  have  an  adequate  volume  of  liquid  waste  and  brine  samples,  the  sample  volumes 
defined  in  Tables  5-1  and  5-6  of  the  Trial  Burn  Plan  were  increased  from  100  ml  to  1,000 
ml.  The  sample  volumes  defined  in  Tables  5-4  and  5-5  of  the  Trial  bum  Plan  for  makeup 
water  and  caustic  were  increased  from  100  ml  to  500  ml.  All  grab  samples  were  composited 
at  the  end  of  each  test  mn. 
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2.3.2  Sample  Preservation 

To  preserve  the  integrity  of  the  sample  matrices,  preservatives  were  not  added  to  either  the 
liquid  waste  or  caustic  samples.  Additionally,  the  q^anide  and  sulfide  samples  for  the  brine 
were  not  pH  adjusted  due  to  the  large  amount  of  caustic  required  to  make  the  adjustment. 

2.3.3  Liquid  Waste  Audit  Requirements 

Per  request  by  the  EPA  during  the  Trial  Bum,  the  sample  type  stated  in  Table  6-7(a)  of  the 
Trial  Bum  Plan  was  changed  from  grab  to  composite  for  the  following  parameters:  semi¬ 
volatiles,  pesticides,  dioxin/furans,  metals,  sulfur  and  total  halides. 

2.3.4  Performance  Evaluation  Samples 

The  EPA  provided  two  Performance  Evaluation  (PE)  samples  as  an  audit  of  the  analytical 
methods  used  by  the  laboratory.  One  PE  sample  was  characteristic  of  the  liquid  waste  feed 
and  the  other  sample  was  characteristic  of  the  brine.  The  EPA  did  not  provide  samples 
which  were  spiked  for  dioxin/furan,  heating  value,  ash  content,  pH,  TSS  or  TDS.  Therefore, 
these  parameters  are  not  reported  in  the  summary  tables  in  Section  7. 

2.3.5  Pesticide  Surrogates 

Several  substitutions  were  made  to  the  pesticide  surrogates  defined  in  Tables  11-5  and  11-6 
of  the  Trial  Bum  Plan.  Inadvertently,  the  analytical  laboratory  used  routine  in-house  spiking 
solutions  containing  matrix  spike  compounds  different  fi'om  those  defined  in  the  original 
plan.  With  respect  to  the  Trial  Bum  objective  to  determine  the  absence  or  presence  of 
organophosphorous  pesticides  in  Basin  F  liquids,  no  adverse  effect  to  useabihty  is  presented 
by  the  use  of  the  alternate  list  of  spiking  compounds  for  surrogate  and  matrix  spike  analysis. 
Revisions  to  Tables  11-5  and  11-6  of  the  Trial  Bum  Plan  are  presented  in  Tables  6-5  and 
6-6.  Further  discussion  of  the  pesticide  surrogate  substitutions  is  provided  by  the  Quality 
Assurance  Summary  in  Section  6. 
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SECTION  3 

SAMPLING  AND  MONITORING  PROCEDURES 


September  1993 


3.1  SAMPLING  PLAN 

This  section  of  the  report  presents  the  sampling  and  monitoring  procedures  used  for  the 
Trial  Bum  test  program.  The  process  and  stack  sampling  was  performed  by  Roy  F.  Weston, 
Inc.  (WESTON®).  Figure  3-1  shows  the  sampling  locations.  Tables  3-1  through  3-7  define 
the  sampling  and  analytical  plan  for  each  sample  location.  Each  table  summarizes  the 
following  elements: 

•  A  description  of  the  system  or  process  being  sampled  or  monitored  (i.e,  liquid 
waste,  makeup  water,  caustic,  brine,  or  stack  gases). 

•  Number  of  test  runs.  > 

•  Test  objectives  (i.e.  to  demonstrate  performance  of  the  system). 

•  Sampling  objective  (i.e.  to  collect  a  representative  sample). 

•  Parameters  tested  (i.e.  volatile  organics,  metals,  density,  pH). 

•  Sampling  or  monitoring  method. 

•  Extraction/analysis  method. 

•  Sampling  or  monitoring  design  (i.e.  total  no.  of  samples,  no.  of  blanks). 

3.2  SAMPLE  IDENTIFICATION 

The  process  samples  were  collected  using  the  sampling  equipment  identified  in  Table  3-8 
and  labeled  using  a  six  letter  code  (XXYY-ZZ-lab)  incorporating: 

•  Sample  description  (i.e.  XX  -  liquid  feed,  brine,  makeup  water,  caustic 
solution). 
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•  Type  of  sample  (YY  -  grab,  composite,  blank). 

•  Test  designation  (ZZ  -  i.e.  run  1,2,3). 

•  Lab  abbreviation  (used  to  describe  samples  which  were  analyzed  for  QA/QC 
purposes). 


A  detailed  listing  of  the  sample  description,  test  designations  and  laboratory  abbreviations 
for  the  liquid  samples  follows: 


Sample  Description  (XXI  Sample  Type  fYYl  Lab  Abbreviations 


LF  Liquid  Feed 
BR  Brine 
MW  Makeup  Water 
CS  Caustic  Solution 
AU  Audit 

Test  Designation  tZZl 

RNl  Run  1 
RN2  Run  2 
RN3  Run  3 


CP 

Composite 

MS 

Matrix  Spike 

GB 

Grab 

MSD 

Matrix  Spike  Diqjlicate 

SB 

Site  Blank 

BS 

Blank  Spike 

BT 

Blank  Train 

BSD 

Blank  Spike  Duplicate 

TB 

Trip  Blank 

DL 

Dilution  Limit 

DF 

Dilution  Factor 

SP 

Spiked  Compound 

For  example,  LFCP-RNl  corresponds  to  the  Basin  F  liquid  feed  composite  sample  for  test 
run  #1. 


Table  3-9  contains  a  complete  listing  of  the  stack  gas  sample  identifiers  used  on  the  chain- 
of-custody  sheets  provided  to  the  analytical  laboratory.  The  sample  method  (for  example, 
multi-metals  is  abbreviated  MMTL)  is  shovm  in  the  sample  description. 
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3.3  SAMPLING  PROCEDURES 


Sampling  procedures  are  summarized  in  Table  3-10.  Included  in  this  table  is  the  following 
information: 


•  Description  of  sample  stream. 

•  EPA  reference  method. 

•  Measurement  technique. 

•  Duration  of  sampling. 
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FIGURE  3-1  SAMPLING  LOCATIONS  AND  PARAMETERS 
TO  BE  DETERMINED  DURING  TRIAL  BURN 


TABLE  3-1  SAMPLING  AND  MONITORING  PLAN 
FOR  LIQUID  WASTE 


TABLE  3-2 

SAMPLING  AND  MONITORING  PLAN 
FOR  POHC  SOLUTION  (CARBON  TETRACHLORIDE) 


Sampling  Point  No. 

2A 

Description: 

POHC  Solution  (Carbon  Tetrachloride) 

No.  of  Test  Runs: 

3 

Determine  the  DRE  of  the  SOI 

Sampling  Objective:  .  , 

Collect  Representative  Sample 

Parameters  to  be  Determined: 

Volatile 

Organics 

Mass 

Rate 

Sampling  or  Monitoring  Method: 

2  random  grab 
samples  (40  mL) 
per  test  run 

Mass  Rate 
measured 
every  15 
minutes  by  a 

Weigh  Scale 

Sampling  Extraction/ 

Analysis  Methdd(s): 

GC-FID 

Sampling  or  Monitoring  Design: 

Total  No.  of  Samples 

6 

na"' 

-Site  Blanks 

1 

NA 

-  Trip  Blanks 

1 

NA 

1/Batch2 

NA 

-  Blank  Spikes3  ; 

1 /Batch 

NA 

-  Replicates4  , 

1 /Batch 

NA 

-Matrix  Spikes 

1 /Batch 

NA 

-  Total  No.  of  Samples  Analyzed 

12 

NA 

Notes: 

1 .  Not  applicable. 

2.  A  batch  consists  of  a  maximum  of  20  samples. 

3.  A  blank  spike,  or  method  spike  is  a  sample  of  laboratory  reagent-grade  water  spiked  with 
the  analytes  of  interest  that  is  prepared  and  analyzed  with  the  associated  sampie  batch. 

4.  A  replicate  sampie  is  obtained  by  splitting  a  field  sample  into  two  separate  analyses  and 
performing  two  separate  analyses  on  the  aliquits.  Replicate  sample  analysis  monitors 
precision. 
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TABLE  3-3 

SAMPLING  AND  MONITORING  PLAN 
FOR  POHC  SOLUTION  (CHLOROBENZENE) 


Sampling  Point  No. 

2B 

D^cription: 

POHC  Solution  (Chlorobenzene) 

No.  of  Test  Runs: 

3 

Test  Objective; 

Determine  the  DRE  of  the  SQI 

SamplingPbjeptive: 

Collect  Representative  Sample 

Parami^ers  to  be  Detetmiried: 

Volatile 

Organics 

Mass  Flow 

Rate 

Sampling  or  Monitoring  Method: 

2  Random  Grab 
Samples  (40  mL) 
per  Test  Run 

Mass  Rate 
Measured 

Every  1 5 

Minutes  By 
a  Weigh  Scale 

Sarnpling  Extraction/ 

Ariaiysls  Method(s): 

GC-FID 

Sampling  or  Monitoring  Design: 

Total  No.  of  Samples 

6 

na"* 

-  Site  Blanks 

1 

NA 

:  -  Trip  Blanks 

1 

NA 

-Lab  Blanks 

1/Batch2 

NA 

-  Blank  Spikes3 

1 /Batch 

NA 

-Replicates^ 

1 /Batch 

NA 

-  Matrix  Spikes 

1 /Batch 

NA 

-  Total  No.  of  Samples  Analyzed 

12 

NA 

Notes: 

1 .  Not  applicable. 

2.  A  batch  consists  of  a  maximum  of  20  samples. 

3.  A  blank  spike,  or  method  spike  is  a  sample  of  laboratory  reagent-grade  water  spiked  with 
the  analytes  of  interest  that  is  prepared  and  analyzed  with  the  associated  sample  batch. 

4.  A  replicate  sample  is  obtained  by  splitting  a  field  sample  into  two  separate  analyses  and 
performing  two  separate  analyses  on  the  aliquits.  Replicate  sample  analysis  monitors 
precision. 
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Test  Objective: _ Determine  Chemical  Characteristics  and  Flow  Rate  of  Makeup  Water 

Sampling  Objective: _ _ ^Itect  Representative  Sample 


TABLE  3-6  SAMPLING  AND  MONITORING  PLAN 
FOR  BRINE 

3-10 
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September  1993 

Table  3-8 


Sampling  Equipment 


Sample 
Point  No. 

Stream 

Sampling  Equipment 

1 

Liquid  Waste  (Basin  F) 

VOA  samples:  40  ml  glass  vial. 

All  other  samples:  wide-mouth  glass  bottle 
with  Teflon-lined  lid.* 

2 

POHC  Spike  Solution 

VOA  samples:  40  ml  glass  vial. 

All  other  samples:  wide-mouth  glass  bottle 
with  Teflon-lined  lid.* 

3 

Makeup  Water 

VOA  samples:  40  ml  glass  vial. 

All  other  samples:  wide-mouth  glass  bottle 
with  Teflon-lined  lid.* 

4 

Caustic  Solution 

VOA  samples:  40  ml  glass  vial. 

All  other  samples:  wide-mouth  glass  bottle 
with  Teflon-lined  lid.* 

5 

Brine 

VOA  samples:  40  ml  glass  vial. 

All  other  samples:  wide-mouth  glass  bottle 
with  Teflon-lined  lid.* 

6 

Stack  Gases 

Integrated  sampling: 

EPA  Method  0030  sampling  train  (VOST) 

EPA  Method  0010  sampling  train 

EPA  Method  23  sampling  train 

Multi-metals  sampling  train 

Hexavalent  chromiumn  sampling  train 

EPA  Method  0050  sampling  train 

EPA  Method  3  sampling  train 

*  With  the  exception  of  VOA  samples,  all  samples  were  collected  every  15  minutes.  At  the  end  of  each  test 
run,  samples  were  composited  and  placed  into  appropriate  containers  for  analysis.  At  least  one  random  grab 
sample  was  collected  during  each  test  for  VOA  analysis. 


I 

I 
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Table  3-9 

SQI  Stack  Sample  Identification 


1  Sample  ID  Code 

Sample  Description 

II  Particulate  —  EPA  Method  0050 

RMA-TBURN-M5-RN  1-3-FHA 

Front  half  acetone 

RMA-TBURN-M5-RN  1-3-FILT 

Filter 

RMA-TBURN-M5-SB-ACETONE 

Acetone 

RMA-TBURN-M5-SB-FILT 

Filter 

1 HCL  -  EPA  Method  0050 

RMA-TBURN-M0050-RN  l-3-HjS04 

Impingers  containing  0.1  N  sulfuric  acid 

RMA-TBURN-M0050-SB-HjS04 

0.1  N  sulfuric  acid  solution 

RMA-TBURN-MOOSO-SB-HjO 

HjO 

Metals  •  EPA  Multi-Metals 

RMA-TBURN-MMTL-RN  1-3-FHN 

Front  half  0.1  N  nitric  acid 

RMA-TBURN-MMTL-RN  1-3-FILT 

Filter 

RMA-TBURN-MMTL-RN  1-3-BHN 

Back  half  5%  nitric  acid/10%  hydrogen  peroxide  solution 

RMA-TBURN-MMTL-RN  1-3-IMP4 

Impinger  4  condensate  catch 

RMA-TBURN-MMTL-RN  I-3-KMNO4 

Potasium  permanganate/sulfuric  acid  solution 

RMA-TBURN-MMTL-RN  I-3-HCI/H2O 

Hydrochloric  acid/distilled  water 

RMA-TBURN-MMTL-SB-NITRIC 

0.1  N  nitric  acid  solution 

RMA-TBURN-MMTL-SB-FILTER 

Filter 

RMA-TBURN-MMTL-SB-NTTRIC/HjOj 

5%  nitric  acid/10%  peroxide  solution 

RMA-TBURN-MMTL-SB-KMNO4 

4%  potasium  permanganate/10%  sulfuric  acid  solution 

RMA-TBURN-MMTL-SB-HCl/HjO 

8  N  hydrochloric  acid 

RMA-TBURN-MMTL-AUDIT-L341 

Metals  audit  sample 

RMA-TBURN-MMTL-AUDIT-H341 

Metals  audit  sample 

1  Semivolatiles  -  EPA  Method  0010 

RMA-TBURN-MOOIO-RN  1-3-FHS 

Front  half  solvent  (50%  methanol/50%  methylene  chloride) 

RMA-TBURN-MOOIO-RN  1-3-XAD 

XAD  resin  trap 

RMA-TBURN-MOOIO-RN  1-3-nLT 

Filter 

RMA-TBURN-MOOIO-RN  1-3-COND 

Condensate  and  distilled  water  rinse 

RMA-TBURN-MOOIO-RN  1-3-BHS 

Back  half  solvent  (50%  methanol/50%  methylene  chloride) 

RMA-TBURN-MOOIO-BT-SOL 

Front-half  solvent  (50%  methanol/50%  methylene  chloride) 

RMA-TBURN-MOOIO-BT-FILT 

Filter 

RMA-TBURN-MOOIO-BT-XAD 

XAD  resin  trap 
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Table  3-9 


SQI  Stack  Sample  Identification 
(Continued) 


Sample  ID  Code 

Sample  Description 

RMA-TBURN-MOOIO-BT-COND 

Condensate  and  distilled  water  rinse 

RMA-TBURN-MOOIO-BT-BHS 

Back  half  solvent  (50%  niethanol/50%  methylene  chloride) 

RMA-TBURN-MOOIO-SB-SOL 

Solvent  (50%  methanol/50%  methylene  chloride) 

RMA-TBURN-MOOIO-SB-HLT 

FUter 

RMA-TBURN-MOOIO-SB-XAD 

XAD  resin  trap 

RMA-TBURN-MOOIO-SB-WATER 

HPLC  grade  distilled  water 

1  PCDD/PCDF  -  EPA  Method  23 

RMA-TBURN-M23-RN  1-3-FHS 

Front  half  solvent  (50%  acetone/50%  methylene  chloride) 

RMA-TBURN-M23-RN  1-3-FILT 

Filter 

RMA-TBURN-M23-RN  1-3-XAD 

XAD  resin  trap 

RMA-TBURN-M23-RN  1-3-COND 

Condensate  and  distilled  water  rinse 

RMA-TBURN-M23-RN  1-3-BHS 

Back  half  solvent  (50%  acetone/50%  methylene  chloride) 

RMA-TBURN-M23-RN  1-3-TOL 

Toluene  (QA/QC  rinse) 

RMA-TBURN-M23-BT-SOL 

Front  half  solvent  (50%  acetone/50%  methylene  chloride) 

RMA-TBURN-M23-BT-FILT 

Filter 

RMA-TBURN-M23-BT-XAD 

XAD  resin  trap 

RMA-TBURN-M23-BT-COND 

Condensate  and  distilled  water  rinse 

RMA-TBURN-M23-BT-BHS 

Back  half  solvent  (50%  acetone/50%  methylene  chloride) 

RMA-TBURN-M23-BT-TOL 

Toluene  (QA/QC  rinse) 

RMA-TBURN-M23-SB-SOL 

Solvent  (50%  acetone/50%  methylene  chloride) 

RMA-TBURN-M23-SB-XAD 

XAD  resin  trap 

RMA-TBURN-M23-SB-WATER 

HPLC  distilled  water 

RMA-TBURN-M23-SB-FILT 

Filter 

RMA-TBURN-M23-SB-TOL 

Toluene 

RMA-TBURN-M23-AUDIT-1156 

PCDD/PCDF  audit 

RMA-TBURN-M23-AUDrr-8863 

PCDD/PCDF  audit 

RMA-TBURN-M23-AUDIT-NO.  3 

PCDD/PCDF  audit 

Volatiles  -  EPA  Method  0030 

RMA-TBURN-M0030-RN  1-3-TPl 

Tube  Pair  1 

RMA-TBURN-M0030-RN  1-3-TP2 

Tube  Pair  2 

RMA-TBURN-M0030-RN  1-3-TP3 

Tube  Pair  3 
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Table  3-9 


SQI  Stack  Sample  Identification 
(Continued) 


Sample  ID  Code 

Sample  DescripUon 

RMA-TBURN-MOOSO-RN  1-3-TP4 

Tube  Pair  4 

RMA-TBURN-M0030-RN  1-3-TP5 

Tube  Pair  5 

RMA-TBURN-M0030-RN  1-3-TP6 

Tube  Pair  6 

RMA-TBURN-M0030-RN  1-3-CONDl 

Condensate  1 

RMA-TBURN-M0030-RN  1-3-COND2 

Condensate  2 

RMA-TBURN-M0030-RN  1-3-COND3 

Condensate  3 

RMA-TBURN-M0030-RN  1-3-COND4 

Condensate  4 

RMA-TBURN-M0030-SB-TP1 

Tube  Pair  1 

RMA-TBURN-M0030-SB-COND1 

Condensate  1 

RMA-TBURN-M0030-BT-TP1 

Tube  Pair  1 

RMA-TBURN-M0030-BT-COND1 

Condensate  1 

RMA-TBURN-M0030-AUDIT  1-TPl 

VOST  audit  (cylinder  567) 

RMA-TBURN-M0030-AUDIT  1-TP2 

VOST  audit  (cylinder  567) 

RMA-TBURN-M0030-AUDIT  1-TP3 

VOST  audit  (cylinder  567) 

RMA-TBURN-M0030-AUDIT  1-TP4 

VOST  audit  (cylinder  567) 

RMA-TBURN-M0030-AUDIT  2-TPl 

VOST  audit  (cylinger  568) 

RMA-TBURN-M0030-AUDIT  2-TP2 

VOST  audit  (cylinger  568) 

RMA-TBURN-M0030-AUDIT  2-TP3 

VOST  audit  (cylinger  568) 

RMA-TBURN-M0030-AUDIT  2-TP4 

VOST  audit  (cylinger  568) 

I  Hexavalent  Chromium  -  EPA  Method  || 

RMA-TBURN-Cr^*-RN  1-3-KOH 

Potasium  hydroxide  solution 

RMA-TBURN-Cr^«-SB-KOH 

Potasium  hydroxide  solution 

RMA-TBURN-Cr^^^-SB-HjO 

Distilled  water 

SB  =  Site/reagent  blank  samples 
BT  =  Blank  train  samples 
RN  =  Test  run  number 
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Table  3-10 


Sampling  Procedures 


Sample  Stream 

EPA 

Reference 

Method(s)‘ 

Measurement 

Technique 

Sampling 
Prequencjr  or 
Duration 

Liquid  Waste  (Basin  F) 

S004 

NA** 

15  min 

POHC  Spike  Solution 

S004 

NA 

15  min 

Makeup  Water 

S004 

NA 

15  min 

Caustic  Solution 

S004 

NA 

15  min 

Brine 

S004 

NA 

15  min 

Stack  Gas 

Integrated  Sampling 
Volatile  Organics 

Method  0030' 
(VOST) 

Single-point,  integrated 
constant  rate 

2  hrs 

Semivolatile  Organics, 
Pesticides,  Water  Vapor 

Method  0010 

Multipoint,  integrated 
isol^etic,  +:  10% 

4  hrs 

Dioxins/Furans,  Water 
Vapor 

Method  23 

Multipoint,  integrated 
isoliietic,  i  10% 

4  hrs 

Metals,  Water  Vapor 

Multi-metals'* 

Multipoint,  integrated 
isokinetic,  ±  10% 

2  hrs 

Hexavalent  Chromium 

Hexavalent 

chromium 

Multipoint,  integrated 
isol^etic,  ±  10% 

2  hrs 

HCl/Particulate 

Method  0050 

Multipoint,  integrated 
isokinetic,  ±  10% 

2  hrs 

CO2  and  O2 

Method  3 

Multipoint,  integrated 
isoliietic,  ±  10% 

2  and  4  hrs 

Water  Content, 
Volumetric  Flowrate 

Methods  1  and  2  (in  conjunction 
with  Methods  0050,  0010,  23, 
multi-metals  and  hexavalent 
chromium  methods) 

2  and  4  hrs 
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Table  3-10 


Sampling  Procedures 
(Continued) 


Sample  Stream 

EPA 

Reference 

Metliod(s)* 

Measurement 

Technique 

Sampling 
Frequency  or 
Duration 

Continuous  Emissions 
Monitoring 

Sulfur  Dioxide 

Method  6C 

CEM  System 

Continuous 

CO2  and  O2 

Method  3A 

CEM  System 

Continuous 

Carbon  Monoxide 

Method  10 

CEM  System 

Continuous 

Nitrogen  Oxides 

Method  7E 

CEM  System 

Continuous 

Total  Hydrocarbons 

Method  25A 

CEM  System 

Continuous 

Hydrochloric  Acid 

NRM* 

CEM  System 

Continuous 

*EPA  test  procedures  as  specified  in  40  CFR  60,  Appendix  A  -  Reference  Method  5. 

’’NA  -  Not  applicable. 

‘Sampling  and  Analytical  Methodologies  for  Addition  to  Test  Methods  for  Hvaliiatinfr  .Snlid  Wagfp.  - 
Phvsical/Chemical  Methods.  EPA  SW-846,  3rd  Edition,  1984,  will  be  used  to  quantify  the  principal  organic 
hazardous  constituent  (POHC)  and  volatile  products  of  incomplete  combustion  (PICs). 

^Multi-metals  -  Methodology  for  the  Determination  of  Metals  Emissions  in  Exhaust  Gases  from  Warardnnc 
Waste  Incineration  and  Similar  Combustion  Processes.  EPA/530-SW-91-010. 

*NRM:  No  reference  method. 
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SECTION  4 

ANALYTICAL  PROCEDURES 


September  1993 


Except  for  the  dioxin/furan  and  hexavalent  chromium  analyses  of  the  stack  gas  and  liquid 
feed  samples,  all  analyses  were  conducted  by  the  WESTON  Analytics  Division  laboratories 
located  in  Lionville,  PA.  WESTON’s  Lionville  laboratory  has  participated  in  the  EPA 
Contract  Laboratory  Program  (CU)  to  provide  organic  and  inorganic  target  compound  Hst 
(TCL)  analyses.  WESTON  routinely  analyzes  samples  and  prepares  litigation-quality  data 
packages  in  accordance  with  EPA  protocols  for  volatile  and  semivolatile  organics, 
organochlorine  pesticides/PCBs,  metals,  and  cyanide  in  soil  and  water  matrices, 

Dioxin/furan  analysis  of  the  SQI  stack  samples  and  liquid  feed  samples  by  EPA  Method  23 
procedures  was  performed  by  Triangle  Laboratories,  located  in  Durham,  NC.  The 
hexavalent  chromium  analysis  of  the  stack  samples  was  performed  by  Research  Triangle 
Institute,  located  in  Research  Triangle  Park,  NC. 

4.1  ANALYTICAL  METHODS 

A  sununary  of  the  extraction  and  analytical  methods  employed  during  the  Trial  Bum  test 
is  provided  in  Table  4-1.  A  comparison  of  WESTON  standard  operation  procedures  (SOPs) 
and  EPA  references  is  provided  in  Table  4-2. 

4.2  ANALYTES 

The  list  of  analytes  within  the  following  analytical  groups  are  presented  in  Tables  4-3 
through  4-8: 


•  Volatile  Organic  Compounds  (Table  4-3). 

•  Semivolatile  Organic  Compounds  (Table  4-4). 

•  Pesticides/PCBs  (Table  4-5). 

•  Dioxins/Fmans  (Table  4-6). 

•  Metals  (Table  4-7). 

•  Total  Halides  (Table  4-8). 
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Table  4-1 


Summaiy  of  Extraction  and  Analytical  Methods 


Sample  Stream 

EPA  Rdetence : 
Extraction  Method  ;  : 

EPA  Reference 

Analytical  Method 

1  LIQUID  WASTE  (LW)/BRINE  (BR) 

Volatile  Organics 

5030 

8240 

Semivolatile  Organics 

3510/3520 

8270 

Pesticides 

•  Organochlorine 

•  Organophosphorous 

3510/3520 

3510/3520 

8080 

8140 

Dioxins/Furans 

LW  -  8290 

Brine  -  8280 

LW  -  8290 

Brine  -  8280 

Metals 

Digestion  Methods 
3010/3020 

Antimony  -  6010 

Arsenic  -  6010(7060) 

Barium  -  6010 

Beryllium  -  6010 

Ca^nium  -  6010 

Copper  -  6010 

Lead  -  6010(7421) 

Mercury  -  7470 

Nickel  -  6010 

Selenium  -  6010(7740) 

Silver  -  6010 

Thallium  -  6010(7841) 
Vanadium  -  6010 

Zinc  -  6010 

Sulfiir  Content  (LW  Only) 

ASTM  D129 

Method  300.0 

Total  Halides 

ASTM  D808-81 

Method  300.0 

Density 

Not  Applicable 

ASTM  D1429-76 

Heating  Value  (LW  Only) 

Not  Applicable 

ASTM  D240 

Ash  Content  (LW  Only) 

Not  Applicable 

Method  160.3 

pH 

Not  Applicable 

Method  150.1 

Water  Content  (LW  Only) 

Not  Applicable 

Method  160 

Total  Suspended  Solids 

Not  Applicable 

Method  160.2 

Total  Dissolved  Solids 

Not  Applicable 

Method  160.1 

Cyanide  (Brine  Only) 

Not  Applicable 

Method  335.2 

Fluoride  (Brine  Only) 

Not  Applicable 

Method  340.2 

Sulfide  (Brine  Only) 

Not  Applicable 

Method  376.2 
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Table  4-1 


Summaiy  of  Extraction  and  Analytical  Methods 
(Continued) 


Sample  Stream 

EPA  ReSermice 
Extraction  Mediod 

EPA  Rtference . 

Analytical  Method 

POHC  SOLUTIONS 

Volatile  Organics 

Not  Applicable 

8100 

MAKEUP  WATER  (MW)/CAUSTIC  SOLUTION  (CS) 

Volatile  Organics 

5030 

8240 

Semivolatile  Organics 

3510/3520 

8270 

Pesticides 

•  Organochlorine 

3510/3520 

8080 

•  Organophosphorous 

3510/3520 

8140 

Dioxin/Furan 

8290 

8290 

Metals 

Digestion  Methods 

Antimony  -  6010 

3010/3020 

Arsenic  -  6010(7060) 

Barium  -  6010 

Beryllium  -  6010 

Cadmium  •  6010 

Copper  -  6010 

Lead  -  6010(7421) 

Mercury  -  7470 

Nickel  -  6010 

Selenium  -  6010(7740) 

Silver  -  6010 

ThalUum  -  6010(7841) 
Vanadium  -  6010 

Zinc  -  6010 

Total  Halides 

ASTM  D808-81 

Method  300 

Density 

Not  Applicable 

ASTM  D1429-76 

STACK  GAS 

Volatile  Organics 

5040 

8240 

Semivolatile  Organics 

3540/3550 

8270 

Pesticides 

•  Organochlorine 

3540/3550 

8080 

•  Organophosphorous 

3540/3550 

8140 

Dioxins/Furans 

Method  23 

8290 
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I  Table  4-1 


Summary  of  Extraction  and  Analytical  Methods 
(Continued) 


Sample  Stream 

EPA  Reference 

Extraction  Method  . 

EPARrfaence  . 
Analytical  Mediod 

Metals 

Digestion  Methods 
3010/3020 

Antimony  -  6010 

Arsenic  -  ^10(7060) 

Barium  •  6010 

Beryllium  -  6010 

Cadmiiun  -  6010 

Copper  -  6010 

Lead  -  6010(7421) 

Mercury  -  7470 

Nickel  -  6010 

Selenium  -  6010(7740) 

Silver  -  6010 

ThalUum  -  6010(7841) 
Vanadium  -  6010 

Znc  -  6010 

Hexavalent  Chromium 

Not  Applicable 

7196 

Particulate 

Not  Applicable 

Method  5 

Carbon  Dioxide/Oxygen 

Not  Applicable 

Method  3  &  3A 

Sulfur  Dioxide 

Not  Applicable 

Method  6C 

Nitrogen  Oades 

Not  Applicable 

Method  7E 

Carbon  Monoxide 

Not  Applicable 

Method  10 

Total  Hydrocarbons 

Not  Applicable 

Method  25A 

Hydrochloric  Acid 

Not  Applicable 

9057 

I 

I 
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Table  4-2 

Comparison  of  EPA  Reference  Methods  to 
I  WESTON  SOPs 


Analysis  Method 

EPA  Reference 

WESTON  SOP 

Metals  Digestion 

SW  846  3010/3020 

OP21-15-3020.1 

Metals  by  ICP 

SW  846  6010 

OP21-15-0200.7 

Metals  by  GFAA  or  ICP 

SW  846  7000  Series 

OP21-15-0200.2 

Heat  of  Combustion 

ASTMD240 

OP21-15-0051 

Sulfur  Content 

ASTM  D129 

NA 

Percent  Ash 

209F 

OP21-15-0160.6 

Percent  Moisture 

209F 

OP21-15-0160.6 

Multi-metals 

SW  846  7000  Series 

SW  846  7000  Series 

Volatile  Organics  (stack  gas) 

5040 

OP21-16-5040.1 

Volatile  Organics  (liquids) 

8240 

'  OP21-16-82403 

Semivolatile  Organics 

8270 

OP21-16-8270.1 

Dioxin/Furan 

8280 

OP21-16-8280.1 

PCBs  (stack  gas) 

8080 

OP21-16-8080.1 

PCBs  (liquids) 

8080 

OP21-16-8080.1 

Pesticides 

8080/8140 

OP21-16-8080.1/8140.1 

Total  Halides 

300.0 

OP21-15-0300.0 

Total  Suspended  Solids 

160.2 

OP21-15-0160.2 

Total  Dissolved  Solids 

160.1 

OP21-15-0160.1 

SOP  Standard  Operating  Procedure 

NA  Not  Available  (EPA  reference  method  used  for  analysis) 

ICP  Inductively  Coupled  Plasma 

GFAA  Graphite  Furnace  Atomic  Absorption 
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Table  4-3 

Volatile  Oi^anic  Compounds 
(Method  8240) 


Chloromethane 

Bromomethane 

Vinyl  Chloride 

Chloroethane 

Methylene  Chloride 

Acetone  (not  included  in  VOST) 

Carbon  Disulfide 

1,  l-Dichloroethene 

1,  l-Dichloroethane 

1.2- Dichloroethene  (total) 

Chloroform 

1.2- Dichloroethane 
2-Butanone  (not  included  in  VOST) 
1,1, 1-Trichloroethane 

Carbon  Tetrachloride 

Vinyl  Acetate  (not  included  in  VOST) 

Bromodichloromethane 

1.2- Dichloropropane 
cis-l,3-Dichloropropene 


Trichloroethene 

Dibromochloromethane 

1. 1.2- Trichloroethane 
Benzene 

Trans-  1,3-Dichloropropene 
Bromoform 

Trans-l,3-Dichloropropene 

Bromoform 

4-Methyl-2-pentanone 

2-Hexanone  (not  included  in  VOST) 

Tetrachloroethene 

1. 1.2.2- Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

Styrene 
Xylene  (total) 

Dimethyldisulfide  (TIC  only*) 


*TIC:  Tentatively  Identified  Compoimd. 
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Table  4-4 


Semivolatile  Organic  Compounds 
(Method  8270) 


Phenol 

3-Nitroaniline 

bis(2-Chloroethyl)ether 

Acenaphthene 

2-Chlorophenol 

2,4-Dinitrophenol 

1,3-Dichlorobenzene 

4-Nitrophenol 

1,4-Dichlorobenzene 

Dibenzofuran 

Benzyl  alcohol 

2,4-Dinitrotoluene 

1,2-Dichlorobenzene 

Diethylphthalate 

2-Methylphenol 

4-Chlorophenyl-phenylether 

bis(2-Chloroisopropyl)ether 

Fluorene 

4-Methylphenol 

4-Nitroaniline 

N-Nitroso-Di-n-propylamine 

4,6-Dinitro-2-methylphenol 

Hexachloroethane 

N-Nitrosodiphenylamine  (1) 

Nitrobenzene 

4-Bromophenyl-phenylether 

Isophorone 

Hexachlorobenzene 

2-Nitrophenol 

Pentachlorophenol 

2,4-Dimethylphenol 

Phenanthrene 

Benzoic  acid 

Anthracene 

bis(2-Chloroethoxy)methane 

Di-n-Butylphthalate 

2,4-Dichlorophenol 

Fluoranthene 

1,2,4-Trichlorobenzene 

Pyrene 

Naphthalene 

Butylben^lphthalate 

4-Chloroaniline 

3,3’-Dichlorobenzidine 

Hexachlorobutadiene 

Benzo(a)anthracene 

4-Chloro-3-methylphenol 

Chrysene 

2-Methylnaphthalene 

bis(2-Ethylhexyl)phthalate 

HexacMorocyclopentadiene 

Di-n-Octyl  phthalate 

2,4,6-Trichlorophenol 

Benzo(b)fluoranthene 

2,4,5-Trichlorophenol 

Benzo(k)fluoranthene 

2-Chloronaphthalene 

Benzo(a)pyrene 

2-Nitroamline 

Indeno(  l,2,3-cd)pyrene 

Dimentylphthalate 

Dibenzo(a,h)anthracene 

Acenaphthylene 

Benzo(g,h,i)perylene 

2,6-Dinitrotoluene 

4,4-Dichlorobiphenyl  (TIC  only*) 

Quinoline  (TIC  only*) 

Pentachlorobenzene  (TIC  only*) 

Carbazole  (HC  only*) 

*Tentatively  identified  compound. 
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i  Table  4-5 


Pesticides/PCBs 


Oi^anochlorine  Pesticides/PCBs 
(Method  8080) 

Oi^nophosphoroas  Pesticides 
(Method  8140) 

Alpha-BHC 

Azinphos  methyl 

Beta-BHC 

Bolstar 

Delta-BHC 

Chlorpyrifos 

Gamma-BHC  (Lindane) 

Coumaphos 

Heptachlor 

Demeton-O 

Aldrin 

Demeton-S 

Heptachlor  epoxide 

Diazinon 

Endosulfan  I 

Dichlorvos 

Dieldrin 

Disulfoton 

4,4’-DDE 

Ethoprop 

Endrin 

Fensulfothion 

Isodrin 

Fenthion 

Endosulfan  II 

Malathion 

4,4’-DDD 

Merphos 

Endosulfan  sulfate 

Mevinphos 

4,4’-DDT 

Naled 

Methoxychlor 

Parathion  ethyl 

Endrin  ketone 

Parathion  methyl 

Alpha-chlordane 

Phorate 

Gamma-chlordane 

Ronnel 

Toxaphene 

Stirophos 

Arochlor-1016 

Supona 

Arochlor-1221 

Tokuthion 

Arochlor-1232 

Trichloronate 

Arochlor-1242 

Arochlor-1248 

Arochlor-1254 

Arochlor-1260 
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Table  4-6 
Dioxins/Furans 

2.3.7. 8- Tetrachlorodibenzo-p-dioxin  (TCDD) 

1.2.3.7.8- Pentachlorodibeiizo-p-dioxiii  (PeCDD) 

1.2.3.6.7.8- Hexachlorodibeiizo-p-dioxin  (HxCDD) 

1.2.3.4.7.8- Hexachlorodibenzo-p-dioxiii  (HxCDD) 

1.2.3.7.8.9- Hexachlorodibenzo-p-dioxin  (HbcCDD) 

1.2.3.4.6.7.8- Heptachlorodibenzo-p-dioxm  (HpCDD) 

2.3.7.8- TetrachlordibeiizofQran  (TCDF) 

1.2.3.7.8- Pentachlorodibenzofiiran  (PeCDF) 

2.3.4.7.8- Pentachlorodibenzofiiraii  (PeCDF) 

1.2.3.6.7.8- Hexachlorodibenzofuran  (HxCDF) 

1.2.3.7.8.9- Hexachlorodibenzofiiran  (HxCDF) 

1.2.3.4.7.8- Hexachlorodibeiizofiiran  (HxCDF) 

2.3.4.6.7.8- Hexachlorodibenzofuran  (HxCDF) 

1.2.3.4.6.7.8- Heptachlorodiben2ofuran  (HpCDF) 

1.2.3.4.7.8.9- Heptachlorodibenzofuraii  (HpCDF) 
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Table  4-7 
Metals 


Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadiiun 

Zinc 


Table  4-8 

Total  Halides 
(Method  300) 


Fluoride 

Chloride 

Bromide 

Iodide 
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This  section  contains  a  summary  of  test  results  for  the  stack  emissions  and  process  influent 
and  effluent  streams  sampled  during  the  Trial  Bum  program.  The  raw  sampling  data, 
calculations,  and  emission  tables  prepared  by  WESTON  are  provided  in  Appendix  B  of  this 
report.  The  analytical  data  and  results  tables  prepared  by  WESTON  lionville  Analytical 
Laboratories  are  provided  in  Appendix  C  of  this  report.  Pertinent  data  from  the  associated 
tables  in  Appendices  B  and  C  of  this  report  have  been  summarized  and  are  provided  in  the 
following  summary  tables: 


Table  5-1: 
Table  5-2: 
Table  5-3: 

Table  5-4: 
Table  5-5: 
Table  5-6: 
Table  5-7: 
Table  5-8: 
Table  5-9: 
Table  5-10: 
Table  5-11: 
Table  5-12: 


Particulate/HCl  Emission  Results 

Volatile  Organic  Compounds  Emission  Results 

Semivolatile  Organic  Compounds  and  Pesticides  Emission 
Results 

Dioxins /Furans  Emission  Results 

Metals  Emission  Results 

Hexavalent  Chromium  Emission  Results 

CO,  CO2,  O2,  SO2,  NO,j,  THC  2nd  HCl  Emission  Results 

Summary  of  Analytical  Results  for  Basin  F  Waste  Feed 

Summary  of  Analytical  Results  for  POHCs 

Summaiy  of  Analytical  Results  for  Makeup  Water 

Summary  of  Analytical  Results  for  Caustic  Solution 

Summary  of  Analytical  Results  for  Brine 


For  convenience  of  the  reader.  Tables  5-1  through  5-12  are  provided  at  the  end  of  Section  5. 
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5.1  TREATMENT  OF  NON-DETECTS.  VALUES  OUTSIDE  OF  THE  CALIBRATION 
RANGE  AND  BLANKS 

Treatment  of  non-detects  (analytical  results  for  which  the  concentration  of  the  species  of 
interest  is  below  the  detection  limit  of  the  method)  and  blank  values  is  of  critical 
importance  to  this  program  because  detection  levels  and  blank  concentrations  are  often  on 
the  same  order  of  magnitude  as  sample  values.  This  section  describes  how  blank  and  non- 
detect  values  are  presented  in  the  Trial  Bum  Report. 

5.1.1  Non-Detects 


The  following  discussion  explains  how  averages  and  reported  emission  values  were 
calculated  for  all  species  given  various  combinations  of  detected  and  non-detected 
concentrations. 


All  concentrations  detected.  The  arithmetic  average  of  the  individual  values 
is  taken.  No  special  techniques  are  required. 

All  concentrations  below  the  detection  limit.  For  individual  test  runs  or 
species,  the  analytical  results  will  be  reported  as  "ND".  For  species  where  all 
three  test  mns  of  the  Trial  Bum  are  below  the  detection  limit,  the  average  is 
reported  in  the  Trial  Bum  data  as  "ND". 

Some  concentrations  are  detected  and  some  are  non-detects.  As  an 
approximation,  half  of  the  detection  limit  for  nondetect  values  and  the  actual 
value  for  detects  will  be  used  to  determine  averages.  As  an  example,  an 
average  for  three  test  mns  with  results  10,  8  and  ND<(6)  would  be  7.  The 
only  exception  to  this  rule  occurs  when  the  average  is  less  than  the  highest 
detection  limit  of  the  non-detected  values.  In  this  case,  the  average  is 
reported  as  ND<  (highest  detection  limit).  For  example,  5,  ND<(4)  and 
ND<(3)  would  be  reported  as  ND<(4). 


This  approach  was  also  used  to  obtain  test  train  totals  which  required  analyses  of  separate 
fractions  for  each  individual  run.  Specifically,  the  volatiles,  semivolatiles  (including 
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pesticides)  and  metals  test  train  totals  for  each  run  were  obtained  by  addition  of  test  train 
fractions  which  were  analyzed  separately. 

Fractions  from  the  volatile  test  train  included  separate  analyses  of  the  tenax  and 
tenax/charcoal  tubes  for  each  sample  period.  A  total  of  six  tube  pairs  was  collected  for 
each  of  the  three  tests.  Separate  analyses  was  conducted  on  the  filterable  and  gaseous  test 
train  components  for  both  the  semivolatiles  and  metals  test  trains. 

5.1.2  Values  Outside  of  the  Calibration  Range 

It  is  possible  that  the  reported  lab  data  will  be  outside  the  calibration  range  of  the 
instrument.  Data  reported  below  the  lower  detection  limit  will  be  flagged  with  the  qualifier 
"J".  Data  with  the  "J"  flag  will  have  been  tentatively  identified  and  tentatively  quantified. 
Data  reported  above  the  upper  detection  limit  will  be  flagged  with  the  qualifier  "E".  Data 
with  the  "E"  flag  will  have  been  positively  identified  and  tentatively  quantified.  Data  with 
either  qualifier  will  be  estimated.  WESTON  considered  "J"  and  "E"  values  to  be 
quantitatively  representative  when  calculating  averages.  Neither  flag  causes  a  value  to  be 
weighted  more  or  less  important. 

When  a  "J"  or  "E"  qualifier  was  assigned  to  a  test  train  fraction  and  added  to  either  a 
detection  limit  or  a  detected  value,  the  test  train  total  was  also  assigned  the  "J"  or  "E" 
qualifier. 

5.1.3  Blank  Values 


When  a  method  does  not  specify  how  a  sample  will  be  blank  corrected,  WESTON  subtracts 
appropriate  blank  train  values.  Laboratory  and  site/reagent  blanks  were  analyzed  and  the 
results  evaluated  for  identification  of  contamination.  In  no  case  were  the  blank  corrected 
values  reported  below  the  method  detection  limit.  If  a  sample  compound  was  corrected  by 
the  blank  train,  the  data  was  flagged  by  a  qualifier  "B".  If  the  value  is  blank  train  corrected 
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to  the  detection  limit,  it  will  be  reported  as  ND<  (highest  detection  limit)  B.  In  cases  where 
a  blank  value  exceeds  the  level  found  in  a  sample,  the  sample  value  will  be  corrected  to  the 
detection  limit  ND<  (highest  detection  limit)BC.  The  "BC"  qualifier  signifies  that  the 
compound  was  detected  in  higher  concentrations  in  the  blank  than  in  the  sample. 

Blank  trains  were  setup,  recovered  and  analyzed  for  the  volatiles,  semivolatiles  (including 
pesticides)  and  dioxins/furans.  The  quantified  blank  train  values  were  used  to  blank  correct 
the  measured  test  values.  Site/reagent  blanks  were  collected  and  analyzed  for  the  purpose 
of  blank  correcting  the  measured  values  obtained  for  the  particulates,  hydrochloric  acid  and 
metals  test  trains.  The  metals  blank  adjustments  adhered  to  the  criteria  outlined  in  the 
multi-metals  test  procedure. 

5.2  STACK  EMISSIONS 


Summary  tables  of  the  analytical  results  for  stack  emissions  are  presented  in  this  subsection. 
For  convenience.  Tables  5-1  through  5-7  are  provided  at  the  end  of  Section  5.  The  raw 
analytical  data  are  provided  in  Appendix  B  of  this  report. 

5JJ.1  Particulate/HCl 

During  the  Trial  Burn  test  program,  stack  emissions  were  sampled  using  EPA  Method  0050. 
The  fQterable  particulate  analysis  was  performed  using  EPA  Method  5;  the  HCl 
determination  was  conducted  using  Method  9057  (ion  chromatography)  procedures. 
Analytical  results  are  presented  in  Table  5-1.  The  regulatory  criteria  for  particulate  and 
HCl  emissions  are  as  follows: 

•  Particulate  emissions  shall  be  less  than  0.08  gr/dscf  corrected  to  1%  O2  and 
less  than  0.10  gr/dscf  corrected  to  12%  CO2,  whichever  is  more  stringent. 

•  Hydrogen  chloride  emissions  shall  be  less  than  4  Ib/hr  or  greater  than  99% 
removal  efficiency. 
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As  shown  in  Table  5-1,  particulate  emissions  for  test  runs  1,  2,  and  3  were  0.0194,  0.0238 
and  0.0209  gr/dscf  (corrected  to  1%  O2)  and  0.0290,  0.0360  and  0.0311  gr/dscf  (corrected 
to  12%  CO2),  respectively.  HQ  emissions  for  test  runs  1,  2  and  3  were  0.1273,  0.3103  and 
0.2497  Ib/hr,  respectively.  All  of  the  reported  values  are  well  below  the  regulatory  criteria 
defined  above. 

5.2.2  Volatile  Organic  Compounds 

The  results  of  the  Method  0030  sampling  train  for  the  POHC  compounds  are  provided 
below. 


Test  Data 

Test  Run  No. 

One 

Two 

Three 

Test  Date 

6/10/93 

6/11/93 

6/12/93 

Test  Time 

0808-1109 

0738-1047 

0830-1124 

Average  stack  gas  volumetric 
flow  (dscf/min) 

7775 

7900 

7875 

Emission  Results 

Carbon  Tetrachloride  (Ib/hr) 

ND<  (8.26x10-^) 

8.98x10-^ 

ND<  (8.92x10-^) 

Chlorobenzene  (Ib/hr) 

3.20x10-^ 

ND<  (8.58x10-^) 

ND<  (8.71x10-^) 

DRE  Test  Results 

1  Carbon  Tetrachloride  || 

Feed  rate  (Ib/hr) 

6.90 

8.66 

8.79 

DRE  (%) 

>99.9988 

99.9990 

>99.9990 

1  Chlorobenzene  || 

Feed  rate  (Ib/hr) 

8.66 

8.98 

8.79 

DRE  (%) 

99.9996 

>99.9990 

>99.9990 
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The  laboratory  analysis  for  the  POHC  compounds  indicate  a  destruction  and  removal 
efficiency  (DRE)  greater  than  the  regulatory  limit  of  99.99%.  The  DRE  is  calculated  as 
follows: 


DRE  =  X  100 

Win 


where: 


Win  POHC  mass  rate  in 

W(,ut  =  POHC  mass  rate  out  (emissions) 

A  DRE  >99.9990%  was  demonstrated  for  monochlorobenzene,  and  >99.9988%  was 
demonstrated  for  carbon  tetrachloride. 

A  summary  of  the  volatile  organic  emissions  in  the  stack  gas  is  provided  in  Table  5-2. 
Products  of  incomplete  combustion  (PICs)  were  identified  in  the  stack  gas.  Only  9 
compounds  have  averages  greater  than  the  detection  limit  value,  and  the  total  PIC  emission 
concentration  averaged  less  than  59  ppb/v.  These  compounds  are  identical  to  those  found 
in  the  previous  mini-bum  emission  results,  summarized  in  Appendix  A3.1  and  A3.2. 

5.2.3  Semivolatile  Organic  Compounds  and  Pesticides 

The  results  of  the  Method  0010  sampling  train  for  semivolatile  organic  compounds  and 
pesticides  are  provided  in  Table  5-3.  Of  the  69  semivolatile  organic  compoimds  listed,  only 
4  compounds  have  values  greater  than  the  detection  limit  value:  diethylphthalate,  di-n- 
butylphthalate,  butylben:^lpthalate  and  bis(2-ethylhexyl)phthalate.  These  compounds  were 
also  found  in  the  previous  mini-bum  emission  results.  Two  of  these  compounds  appear  to 
be  the  result  of  sample  contamination  since  they  were  detected  in  the  blank  trains 
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Twenty-eight  organochlorine  pesticide/PCB  compounds  (Pest/PCB)  and  25  organo¬ 
phosphorous  pesticide  compounds  (OP  Pest)  were  also  analyzed  and  reported  in  Table  5-3. 
Only  1  Pest/PCB  compound  was  detected  in  the  stack  gas  of  run  #1  -  heptachlor  epoxide. 
The  emission  value  averaged  9.92E-07  Ib/hr. 

5^.4  Dioxin/Furans 

Stack  samphng  using  a  Method  23  sampling  train  was  performed  in  order  to  determine 
emission  levels  of  polychlorinated  dibenzo-p-dioxins  (PCDDs)  and  dibenzofurans  (PCDFs). 
The  summary  results  of  the  dioxin/furan  analysis  are  provided  in  Table  5-4.  There  was  no 
detectable  concentration  of  2,3,7,8-TCDD  in  the  stack  gas.  Detected  isomers  of  total  PCDD 
averaged  1  ppq/v  and  isomers  of  total  PCDF  averaged  7  ppq/v.  Total  PCDD  and  PCDF 
for  each  test  averaged  less  than  0.018  ng/dscm  and  0.091  ng/dscm,  respectively.  The 
dioxin/furan  toxic  equivalency  factor  (TEF)  was  equal  to  1.74E-11  Ib/hr. 

5^.5  Metals 

Stack  sampling  using  the  multi-metals  sampling  train  was  performed  to  determine  the 
emission  level  of  15  critical  metals  defined  in  the  Trial  Bum  Plan.  The  summary  results  of 
the  multi-metals  analysis  are  provided  in  Table  5-5.  The  mass  rate  emissions  are 
comparable  to  those  reported  for  the  second  mini-bum  (reference  Appendix  A.3.2). 

52.6  Hexavalent  Chromium 

Stack  sampling  for  hexavalent  chromium  was  performed;  results  are  provided  in  Table  5-6. 
The  mass  rate  emission  averaged  6.37E-06  Ib/hr  (or  0.226  ug/dscm). 
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5.2.7  Continuous  Emissions  Monitoring 

An  extractive-type  continuous  emissions  monitoring  system  was  used  to  record  the  stack 
emissions  for  carbon  monoxide  (CO)  and  oj^gen  (O2).  The  average  readings  for  each  test 
run  are  presented  in  Table  5-7.  The  CO  hourly  rolling  average  over  the  three  test  runs 
averaged  51.5  ppm,  while  excess  oxygen  averaged  3.50%. 

5.3  SYSTEM  INFLUENT  AND  EFFLUENT  STREAMS 

Summary  tables  of  the  analytical  results  for  system  influent  and  effluent  streams  (excluding 
stack  samples)  are  presented  in  this  subsection.  Only  detectable  concentrations  are 
presented  in  the  summary  tables.  None  of  the  reported  concentrations  are  blank  corrected. 
For  convenience,  Tables  5-8  through  5-12  are  provided  at  the  end  of  Section  5.  The  raw 
analytical  data  are  contained  in  Appendix  C  of  this  report,  which  provides  the  detection 
limits  for  parameters  not  present  in  measurable  quantities. 

5.3.1  System  Influent  Streams  —  Waste  Feed.  POHC.  Makeup  Water  and  Caustic 

5.3.1.1  Waste  Feed 

Basin  F  waste  feed  was  sampled  and  analyzed  for  volatile  organics,  semivolatile  organics, 
pesticides,  dioxins/furans,  metals,  sulfur,  halides,  density,  heating  value,  ash  content,  pH, 
water  content,  total  dissolved  solids  and  total  suspended  solids  per  the  monitoring  plan 
defined  in  Table  3-1.  Individual  1,000-niL  samples  were  collected  every  15  minutes  during 
the  test  runs,  and  composited  at  the  end  of  the  day.  Additionally,  two  40-mL  random  grab 
samples  were  collected  per  run  for  volatile  organic  analysis.  As  stated  in  Section  2.3.1,  the 
grab  volume  was  increased  from  100-mL  to  1,000-mL  to  ensure  a  sufficient  sample  volume 
was  collected  for  analyses  and  splits. 

A  summary  of  the  analytical  results  for  the  waste  feed  is  provided  in  Table  5-8.  Analytes 
that  are  not  Ksted  in  the  summary  table  were  reported  as  non-detects.  The  complete  list 


MK01\RPT:05189(X)8.001\s5 


5-8 


08/26/93 


September  1993 

of  analytes  within  each  analytical  group  is  presented  in  Tables  4-3  through  4-8.  It  should 
be  noted  that  Method  D240  for  heating  value  analysis  does  not  provide  for  the  addition  of 
an  additive,  and  since  the  samples  did  not  ignite,  a  btu  value  is  not  reported.  The  average 
heating  value  of  the  Basin  F  waste  was  determined  to  be  1,356  btu/lb  using  Method  D2015 
during  the  second  mini-bum  test. 

5.3.1^  POHCs 


The  two  principal  organic  hazardous  constituents  (POHCs)  which  were  injected  into  the 
Basin  F  feed  for  the  Trial  Bum  were  carbon  tetrachloride  and  monochlorobenzene.  The 
POHCs  were  selected  in  accordance  with  the  EPA  document  Guidance  on  Settinp  Permit 
Conditions  and  Reporting  Trial  Bum  Results.  Volume  H,  Hazardous  Waste  Incineration 
Guidance  Series,  January,  1989.  The  selection  of  these  POHCs  was  made  to  cover  aromatic 
and  aliphatic  types  of  compounds. 

Since  both  of  these  compounds  were  purchased  pure,  in  55-gallon  drums,  the  laboratory 
analysis  was  limited  to  volatile  organics.  Purity  certificates  for  each  POHC  compound  are 
attached  in  Appendix  A2.4.  Two  random  grab  samples  were  taken  in  40-mL  vials  at  the 
beginning  and  end  of  each  test  mn.  The  analytical  results  for  the  POHCs  is  provided  in 
Table  5-9.  DRE  calculations  are  based  upon  the  assumption  that  the  POHCs  were  100% 
pure,  and  are  not  based  upon  the  analytical  recovery  results. 

A  significant  concentration  of  chlorobenzene  was  detected  in  the  carbon  tetrachloride 
analysis  for  grab  sample  2  in  mn  #2.  This  contamination  has  unknown  origin,  and  may 
possibly  be  due  to  improper  sampling  techniques.  In  a  worst  case  calculation  for  DRE, 
assuming  an  average  POHC  purity  of  only  93%  (based  upon  the  recoveries  in  Table  5-9), 
a  DRE  >99.9987  was  still  demonstrated  (reference  calculations  in  Appendix  B  —  Volume 

m). 
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5.3.1.3  Makeup  Water 

The  makeup  water  was  sampled  and  analyzed  for  volatile  organics,  semivolatile  organics, 
pesticides,  dioxins/furans,  metals,  and  halides  per  the  monitoring  plan  defined  in  Table  34. 
Individual  500-mL  samples  were  collected  every  15  minutes  during  the  test  mns,  and 
composited  at  the  end  of  the  day.  Additionally,  two  40-mL  random  grab  samples  were 
collected  per  run  for  volatile  organic  analysis.  As  stated  in  Section  2.3.1,  the  grab  volume 
was  increased  from  100-mL  to  500-mL  to  ensure  a  sufficient  sample  volume  was  collected 
for  analysis  and  splits.  A  summary  of  the  analytical  results  for  the  makeup  water  is  provided 
in  Table  5-10. 

5.3.1.4  Caustic  Solution 

The  caustic  solution  was  sampled  and  analyzed  for  volatile  organics,  semivolatile  organics, 
pesticides,  dioxins/fiirans,  metals,  halides  and  density  per  the  monitoring  plan  defined  in 
Table  3-5.  Individual  500-mL  samples  were  collected  every  15  minutes  during  the  test  runs, 
and  composited  at  the  end  of  the  day.  Additionally,  two  40-mL  random  grab  samples  were 
collected  per  run  for  volatile  organic  analysis.  As  stated  in  Section  2.3.1,  the  grab  volume 
was  increased  from  100-mL  to  500-mL  to  ensure  a  sufficient  sample  volume  was  collected 
for  analysis  and  splits.  A  summary  of  the  analytical  results  for  the  caustic  solution  is 
provided  in  Table  5-11. 

5,3.2  System  Effluent  Streams  —  Brine 

Brine  was  sampled  and  analyzed  for  volatile  organics,  semivolatile  organics,  pesticides, 
PCBs,  dioxins/furans,  metals,  halides,  density,  pH,  total  suspended  solids,  total  dissolved 
solids,  cyanide,  fluoride  and  sulfide  per  the  monitoring  plan  defined  in  Table  3-6.  Individual 
1,000-mL  samples  were  collected  every  15  minutes  during  the  test  runs,  and  composited  at 
the  end  of  the  day.  Additionally,  two  40-mL  random  grab  samples  were  collected  per  run 
for  volatile  organic  analysis.  As  stated  in  Section  2.3.1,  the  grab  volume  was  increased  from 
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100-mL  to  1,000-mL  to  ensure  a  sufficient  sample  volume  was  collected  for  analysis  and 
splits.  A  summary  of  the  analytical  results  for  the  brine  is  provided  in  Table  5-12.  There 
were  no  reported  values  for  volatile  organics,  semivolatile  organics,  pesticides  or  dioxins/ 
furans  above  the  detection  hmit. 
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RMA-SQI 

DENVER,  COLORADO 
nUAL  BURN  TEST  FROOIAM 
TABLE  5-1 

SUMMARY  OFPARUCULATE  AND  HCL  TEST  DATA  AND  TEST  RESULTS 


TEST  DATA 
Test  nm  number 
Test  location 
Test  date 
Test  time  period 

SAMPLING  DATA 
Sampling  duration*  min. 

No2zle  diameter,  in. 

Gross  sectional  nozzle  area.  sq.ft 
Barometric  pressure*  in.  Hg 
Avg.  orifice  press,  diff..  in 
Avg.  dry  gas  meter  temp.,  deg  F 
Avg.  ahs.  dry  gas  meter  temp.*  deg.  R 
Total  liquid  collected  by  train*  ml 
Std.  vol.  of  H20  vapor  colL,  cu.ft. 

Dry  gas  metier  calibration  factor 
Sample  voL  at  meter  cond.,  dcf 
Sample  vol  at  std.  cond*  dscf  (1) 

Percent  of  kolrinetie  san^ling 

GAS  STREAM  COMPOSITION  DATA 
OO2,  %  by  volume*  dry  basis 
O2,  %  by  volume,  dry  basis 
00,  %  by  volume*  dry  basis 
N2.%  by  volume*  dry  basis 
Molecular  wt  of  dry  gas.  Ib/lb  mole 
H2O  vapor  in  gas  stream,  prop,  by  voL 
Mole  fraction  of  dry  gas 
Molecular  wt  of  wet  gas*  Ib/lb  mole 

GAS  STREAM  VELOOTY  AND  VOLUMETRIC  FLOW  DATA 
Static  pressure*  in. 

Static  pressure*  in.  Hg 
Absolute  pressure*  in.  Hg 
Avg.  temperature,  deg.  F 
Avg.  absolute  temperature,  deg.R 
Pitot  mbe  coefficient 
Total  number  of  traverse  points 
Avg.  gas  stream  velocity,  ft/sec. 

Stack/duct  cross  sectional  area,  sq.ft 
Avg,  gas  stream  volumetric  flow,  wacf/friin. 

Avg.  gas  stream  vchimetric  flow,  dsef/mm. 


1 

2 

3 

INCINERATOR  STACK 

064(H13 

06-11-93 

0642^3 

0745^041 

08434341 

•  075^4047 

120.0 

120.0 

120.0 

0.363 

0.363 

0.363 

0.000719 

0.000719 

0.000719 

24.79 

24.57 

24.62 

1.60 

1.66 

156 

81 

93 

86 

541 

553 

546 

2566.0 

2543.0 

2473.0 

120.8 

119.7 

116.4 

0.9923 

0.9923 

0.9923 

87.391 

89.933 

87.209 

70.385 

70.285 

69.169 

100.3 

99.4 

99.2 

10.1 

9.9 

10.1 

3.4 

35 

3.6 

0.0 

0.0 

0.0 

865 

86.6 

86.4 

29.75 

29.73  ■ 

29,75 

0.632 

0.630 

0.627 

0.368 

0.370 

0.373 

225 

> 

22.3 

22.4 

-0,18 

-0.19 

-0.17 

-0.013 

-0.014 

-0.013 

24.78 

2456 

24.61 

183 

183 

183 

643 

643 

643 

0.84 

0.84 

0.84 

12 

12 

12 

545 

54.8 

53.6 

9.62 

9.62 

9.62 

31300 

31700 

30900 

7800 

7900 

7800 

LABORATORY  REPORT 
Particulate 


Front  half  acetone  rinse,  g 

0.0184 

0.0220 

0.0229 

Fifter.  g 

0.0931  - 

0.1137 

0.0939 

Total  catch*  g 

0.1115 

0.1357 

0.1168 

HQ 

Total  mg  Ha 

8.65 

20.91 

16.79 

PAJRnCOIATE  EMISSIONS 

Concentration*  gr/dscf 

0.0244 

0.0298 

0.0261 

Concentration*  gr/dscf  @7%  O2 

0.0194 

0.0238 

0.0209 

Concentration,  gr/dscf  @12%  OO2 

0.0290 

0.0360 

0.0311 

Mass  rate,  Ibs/hr 

1.6408 

2.0140 

1.7374 

Ha  EMISSIONS 

Concentratioa*  Ibs/dscf 

2.71E-07 

6.56E-07 

5.35&07 

Concentration,  ppm/v 

2.8650 

6.9336 

5.6571 

Mass  rate,  Ibs/hr 

0.1273 

0.3103 

0.2497 

POHC  Chloride  Red  Rate*  Ib/hr  (as  HCLX2) 

9.35 

11.13 

11.11 

HCL  Removal  Efficiency*  % 

>  98.64 

>  97.21 

>  97.75 

(1)  Standard  conditions  =  68  deg.  F.  (20  deg.  C)  and  29.92  inches  Hg  (76Clmm  Hg) 

(2)  Inlet  chlonde  feed  rate  based  on  carbon  tetrachloride  and  chlorobenzene  (POHC)  injecticm  rates.  This  does  not  account  for  other  chlorides  |uesent 
Basin  F  liquid,  therefore  greater  than  values  are  reported  for  HCI  removal  efficiency. 
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RMA-SCH 

l^NVER,  OOIXKADO 
IIOAL  BURN  TESTFROCSEtAM 
TABI£5^ 

SUMMARY  W  SEMQEVOLAHIBCX^GANIC  COMPOUNDS  TEST  DATA  AND  TESTRESULTS 

TotDUft 


Run  number 

1 

2 

3 

Locaxbn 

INCINERATOR  STACK 

Date 

0<H(M3 

06-11-93 

06-1 2<93 

Time  period 

0745-1501 

071(M258 

07564416 

Santp&ng  duration,  mm. 

240.0 

240jO 

240.0 

Nozzle  diameter,  in. 

0J55 

0555 

0555 

Ctoss  sectional  nozzle  area.  sqit. 

0.0006S7 

0i)00687 

0500687 

Barometric  pcessure.  in.  Hg 

24.79 

2457 

2452 

Avg.  orifice  press,  dift,  in  H2O 

1.35 

1.45 

1.44 

Avg.  dry  gas  meter  ten^  deg  F 

76 

80 

81 

Avg. abs. dry  gas  meter  tempu  deg.R 

536 

540 

541 

Total  liquid  collected  by  train,  ml 

4703iJ 

48235 

48305 

Std.  voL  of  Hp  vapor  oolL.  cuit 

221.4 

2275 

227.4 

Dry  gas  meter  calibration  &cfior 

0.995 

0,995 

0595 

Sample  voL  at  meter  ooitd.,  def 

160.728 

167.415 

167577 

Sam^  voLatstd.  oodcL  dscf  (1) 

131J35 

134548 

134518 

Peroeat  of  isokinetic  sanqplmg 

99.7 

995 

1015 

GAS  5XHEAM001IR>SE110N1MXA 

C02f  %  by  volume,  dry  bnsis 

10.1 

9.9 

105 

O2. 9&  by  volume,  dry  basis 

3.4 

35 

35 

CX).  %  volume  dry  basis 

0.0 

0.0 

05 

Nj.  %  by  volume,  dry  bass 

865 

865 

865 

Molecular  wt.  of  dry  ^  IIVS9  mok 

29.75 

29.73 

29.77 

Hjp  vapor  in  gas  soeaitu  pKt^  by  voL 

0.628 

0528 

0.629 

Mole  fisKtion  of  dry  ps 

0572 

0572 

0571 

Moiecuhr  wt.  of  wet  ps,  nvib  mole 

22.4 

22.4 

22.4 

GAS  SnOBAM  VEIiXSTT  AMD  VOIZniBlHK:  FLQfW 

Static  ptessuTB,  in.  H^O 

-0.13 

-0.15 

-0.13 

Static  pressure;  iiL  Hg 

-0.010 

-0.011 

-0510 

Absolute  pressure;  iouHg 

24.78 

2456 

24.61 

Avg.  temprratnre.  deg.  F 

184 

184 

183 

Avg.  absolute  tempeiatuns.  degH 

644 

644 

643 

Pitot  tube  coej^cieot 

054 

054 

054 

Total  number  of  traverse  points 

12 

12 

12 

Avg.  gas  stream  velocity,  fcysec. 

52.7 

545 

'  53.4 

Smdc/duct  cross  sectional  area,  sqit 

9.62 

9.62 

9.62 

Avg.  gas  stream  volumetric  flow,  wacfinin. 

30400 

31600 

30800 

Avg.  gas  stream  vohimetiic  flow,  dscfdnm. 

7700 

7900 

7700 

(1)  Staadani  ooaditions = 68  degrees  F.  (20  deg.  C)  and  29.92  in  Hg  (760  mm  Hg) 
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RMA-S(H 

DENVER,  COLORADO 
TRIAL  BURN  lESTFROGRAM 
TABLE  5-3  (coot) 

SUMMARY  OF  SEMIVCRAnLE  CSIGANIC  COMPOUNDS  lESTDATA  ANDTESTRESULTS 


Bun.  number 

1 

2  ' 

3 

Locatioa 

INaNERATOR  STACK 

Date 

06^0-93 

0641-93 

0643^ 

Tone  period 

07454501 

07104258 

07564416 

Semifol«iiteOfgKBicCbni|gmdtTahoyattwyRepaitDit^ 

Phenol 

ND 

ND 

ND 

Bis  (2-chkioediyl)  edier 

ND 

ND 

ND 

2-CIiloiopfaBnol 

ND 

ND 

ND 

l^Dichkrrobenrene 

ND 

ND 

ND 

h^’Drchlorobeazene 

ND 

ND 

J5D 

Benzyl  alebobol 

ND 

ND 

ND 

1.2^Kdik>robenaeDe 

ND 

ND 

ND 

2'Metfay^pbeool 

ND 

ND 

ND 

b»^2<3iioiDisoptopyI)ttiier 

ND 

ND 

ND 

4-Medxy^9benol 

ND 

ND 

ND 

N^^StlPS^>^Drt^pn3pylaIlliIle 

ND 

ND 

ND 

HeBtchhrrrtharr 

ND 

ND 

ND 

Nitnobeanene 

ND 

ND 

ND 

Bopborone 

ND 

B 

ND 

BC 

ND 

B 

2-NrtrqpbeDol 

ND 

ND 

ND 

2.4^:Xmediy^3benol 

ND 

ND 

ND 

Benzoic  acid 

ND< 

50  B 

ND< 

50  B 

533  B 

bts(M3ilorDed)osy)methBne 

ND 

ND 

ND 

2,4-DiehksDpheDol 

ND 

ND 

ND 

1  ^4^iidhJoR>beazeiie 

ND 

ND 

ND 

Naphthalene 

ND 

B 

ND 

BC 

ND 

BC 

4-Chloroaiuiine 

ND 

ND 

ND 

Hexadrloiobuiadieae 

ND 

ND 

ND 

4-ChIoio-3-n»edrylpbenol 

ND 

ND 

ND 

2-Mditylmpcfaatenft 

ND 

ND 

ND 

Hexaehbiocydopestadiene 

ND 

ND 

ND 

2,4.6"Tricfaloropbenol 

ND 

ND 

ND 

Z.4.5^ridiioroj^ieool 

ND 

ND 

ND 

2-Ch]oro!B^nhaleae 

ND 

ND 

ND 

S^^fitroBnalioB 

ND 

ND 

ND- 

5 

ND< 

10 

ND< 

10 

Aoe&qdi^leDe 

ND 

ND 

ND 

2,M%u!zotolueDe 

ND 

ND 

ND 

3-NitiOBrxaliiie 

ND 

ND 

ND 

Acensptbeoe 

ND 

ND 

ND 

2,44Xnitzopfaenol 

ND 

ND 

ND 

4>Nitie(^ienol 

ND 

ND  ^ 

ND 

Dibenzofuran 

ND 

ND 

ND 

2,4’^Xnitroiolueae 

ND 

ND 

ND 

Diediylphthahte 

9 

7 

27 

4<klorepheoyl-phcayletber 

ND 

ND 

ND 

Fluorene 

ND 

ND 

ND 

4-NitroanaliDe 

ND 

ND 

ND 

4.6-DnutrO'^-fxxthy]^pte»i 

ND 

ND 

ND 

t^^litiCBOdi]Aetxyi3!njbx(l^ 

ND 

ND 

ND 

4-SnnDqpfaeisyl-pbenyletbCT 

ND 

ND 

ND 

ND 

ND 

ND 

Pestacfabrophenol 

ND 

ND 

ND 

Phenantfarene 

ND 

ND 

ND 

Andxraoene 

ND 

ND 

ND 

ChibBZOle 

ND 

ND 

ND 

l>Khbutylptitha]aie 

30  B 

23  B 

26  B 

Huorantbene 

ND 

ND 

ND 

Pyxeue 

ND 

ND 

ND 

P^IbenzylpdBhie 

14 

14 

ND< 

10 

33  •-PidiloiDbenridine 

ND 

ND 

ND 

Benao(a)axxdiraaBne 

ND 

ND 

ND 

Chiya^ 

ND 

ND 

ND 

lns^iBlh3dbe9cyI)|^thalate 

20  BC 

12  BC 

14  BC 

DkeOcty^sthalaie 

ND 

ND 

ND 

BeazD(b)f}uoiaDdieDe 

ND 

ND 

ND 

Benzo(k)£hiorantbeDe 

ND 

ND 

ND 

Ben2o(a)pyieDe 

ND 

ND 

ND 

Indeno(l,Z3^)pyieDe 

ND 

ND 

ND 

TO3enae)(aJi)antfaracene 

ND 

ND 

ND 

Benzo(gii4)peryleoe 

ND 

ND 

ND 

Qumoline 

ND 

ND 

ND 

4,4^chlocob7beayl 

ND 

ND 

ND 

PeaaditaiobeozeDe 

ND 

ND 

ND 

Bs=  Detected  in  bbnk  train;  reported  values  have  been  blank  corrected. 

BC — Detected  in  blank  train;  test  nm  values  wete  t>aTi  hlanV  train  values. 
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RMA-SCH 

lXSVER,CX>IXyRADO 
IKIAL  BURN  lESTFROCSRAM 
TABLE5^(coiit) 

SUMMARY  CP  SEMIVOLATILE  CXIGANIC  CX)MPOUNDS  TESTDATA  AND  TESTRESULTS 


Teitlte 


Run  number 

Location 

1 

Late 

06-10-93 

Time  period 

0745-1501 

OignoddoixDP  BcaticidB«/PCB  Ijkoniaij  IReport  vg 

ND 

Beta-BHC 

ND 

Deltaic 

ND 

gammHBHC 

ND 

HeptadUor 

ND 

Aldxin 

ND 

Heindilor  epoxide 

0.285 

Eadosul&nl 

ND 

Dieldris 

ND 

aa^-dce 

ND 

Eadrin 

ND 

Isodrm 

ND 

Endosal&nll 

ND 

4A’-DED 

ND 

FnAxtitfew 

ND 

4,4*-DDr 

ND 

Mdfaoxychlor 

ND 

Badrin  ketone 

ND 

alpfaa-CUoidaoe 

ND 

ND 

Toxapbeae 

ND 

AxodoK016 

ND 

Axx>eiaf^221 

ND 

Atockx^232 

ND 

ArodoM242 

ND 

Aiodort248 

ND 

ArodoM254 

ND 

Aiodor4260 

ND 

Atrazine 

>«4oiunbljJaCTaogyRe|^ 

ND 

Dicfaloivos 

ND 

Mevsq:^ 

ND 

Etbopcop 

ND 

Naled 

ND 

Fborate 

ND 

Demeton.0 

ND 

Demetou.  S 

ND 

Pcnwvw 

ND 

Disulfotoa 

ND 

Medtyl  Paratfaion 

ND 

Rotxnel 

ND 

Maladiios 

ND 

Fmdiion 

ND 

Ethyl  Fraihion 

ND 

Chloipyiifiss 

ND 

Fensulfodiion 

ND 

Tridilororate 

ND 

Merpbos 

ND 

Sdiopbos 

ND 

Bolstar 

ND 

A2ix^^x>»-methyl 

ND 

Coumapfaos 

ND 

Stqxma 

ND 

Tokuthion 

ND 

2  3  AVERAGE 

INCINERATOR  STACK 
06-11-93  064^93 

071(H258  075W416. 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 

ND 

ND 

ND 

ND 

ND 

ND< 

0.1 

ND< 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NT> 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B  — Detetfed  in  biask  train:  reported  values  have  blank 

BC  ~  Detected  is  blank  O'ain:  test  run  values  were  less  tfew  blank  train  values. 
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KMA^-SCX 

EMENVER,  OOLCKADO 
TRIAL  BURN  lESTIROCatAM 
TABLE  5-3  (coot) 

SUMMARY  W  SByOVOLAlIlE  OLGANIC  COMPOUNDS  TESTDATA  AND  TESTRESULTS 


TcstEhti 


Eimxuimber 

1 

2 

3 

AVERAGE 

Location 

INONERATORSrACX 

Date 

OMO-93 

0641-93 

0642-93 

Tone  period 

074M501 

071CH258 

07564416 

Semimlllilfc  Qlg—ie  Owmpnmxht  Pwti— Srm  T^tn  Ity/fyf 

Phenol 

ND 

ND 

ND 

ND  ■ 

Bis  (2*cfaiaroediyl)  ether 

ND 

ND 

ND 

ND 

2CMoropheool 

ND 

ND 

ND 

ND 

l^^dilorobeazeae 

ND 

ND 

ND 

ND 

L4-lKdiloroben2ese 

ND 

ND 

ND 

ND 

Beo^laldiohol 

ND 

ND 

ND 

ND 

1  ;3-Pi  Atomhewamft 

ND 

ND 

ND 

ND 

2-Mdhy]^4ieDol 

ND 

ND 

ND 

ND 

bi»<20ikrroisopropyl)e*cr 

ND 

ND 

ND 

ND 

4^ifetfay^henol 

ND 

ND 

ND 

ND 

N-?Btroso^Mhpiopy]ainine 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

^^txobettzene 

ND 

ND 

ND 

ND 

Isoftoione 

ND  B 

ND  BC 

ND  B 

ND 

2^^itropheziol 

ND 

ND 

ND 

ND 

2,4-Dimediy^:^ieaol 

ND 

ND 

ND 

ND 

Becancadd 

ND<  8.41&10  B 

ND<  8.21E-10B 

5,79E40  B 

ND< 

S.41E40 

bis(2<3UotDetfaoxy)ziiethan^ 

ND 

ND 

ND 

ND 

2,4-Didiloropbeiiol 

ND 

ND 

ND 

ND 

1  A4-Tric2i]croben2eoe 

ND 

ND 

ND 

ND 

Ni^shtfaaleae 

ND  B 

ND  BC 

ND  BC 

ND 

4-ChloroaniliDe 

ND 

ND 

ND 

ND 

HdcacfalOEobuiadieDe 

ND 

ND 

ND 

ND 

4-ChiorD  3  methylphepol 

ND 

ND 

ND 

ND 

2-Mdjtyhxapdialette 

ND 

ND 

ND 

ND 

HdcacfaloTocyck>pentadie!ie 

ND 

ND 

ND 

ND 

2,4«6^ricfaloro]Aeool 

ND 

ND 

ND 

ND 

2,44^ndhloit^4ienol 

ND 

ND 

ND 

ND 

2-<3UoroTiapdtf>lene 

ND 

ND 

ND 

ND 

2-NitroazBdiDe 

ND 

ND 

ND  . 

ND 

Dhnettxy^Tdsdate 

8.41E41 

ND<  1.64E40 

ND<  1.64E40 

ND< 

1.64E40 

Aoena^^hthyleoe 

ND 

ND 

ND 

ND 

2,6'OhtilXDtDhieoe 

ND 

ND 

ND 

ND 

S-MitraBsaline 

ND 

ND 

ND 

ND 

Acemptfaeoe 

ND 

ND 

ND 

ND 

Z4-Dmitroj±BQol 

ND 

ND 

ND 

ND 

4-NiirQpheaol 

ND 

ND  ‘ 

ND 

ND 

Dibeocofunm 

ND 

ND 

ND 

ND 

2,4-]:^siaoiDhieoe 

ND 

ND 

ND 

ND 

I^ediy]^:bdialate 

1.51E-10 

1.15E40 

4.44E40 

237E40 

4<2itorDpheayi-pbegylether 

ND 

ND 

ND 

ND 

FhioreDe 

ND 

ND 

ND 

ND 

4<-NitroBDaliDe 

ND 

ND 

ND 

ND 

4.6HD9nitiD-2‘ix)edxy}|:^^ 

ND 

ND 

I^D 

ND 

n^itxnGodi|^)eDylamiDe(l) 

ND 

ND 

ND 

ND 

4  IkoiDopbenyJ-pbenyietber 

ND 

ND 

ND 

ND 

Heatacfalorobenzene 

ND 

ND 

ND 

ND 

Pentacfaloropbeool 

ND 

ND 

ND 

ND 

Pbenantfaieae 

ND 

ND 

ND 

ND 

Anthracene 

ND 

ND 

ND 

ND 

Chzbaaole 

ND 

ND 

ND 

ND 

Di-s^fcuty^djabie 

5.04E-10  B 

3.78E40  B 

4.27E40  B 

436E40 

Fluoranthene 

ND 

ND 

ND 

ND 

Pyrene 

ND 

ND 

ND 

ND 

F^Ibeo^^sdialate 

2J5&40 

230E40 

ND<  1.64E40 

1.82E40 

3.3*-PicfaIoKrf«i?3dine 

ND 

ND 

ND 

ND 

Beaao(a)acthraaBoe 

ND 

ND 

ND 

ND 

Chrys^ 

ND 

ND 

ND 

ND 

t^2-£dtylhexyl)phtbalaie 

3J6E-10  BC 

1.97E40  BC 

2JQE40  BC 

2.54E40 

ZX-^Octy^ithailate 

ND 

ND 

ND 

ND 

Ben20(b)£luoiantheDe 

ND 

ND 

ND 

ND 

Benzo(k)£h)Oiai!tbeae 

ND 

ND 

ND 

ND 

Ben2o(a)pyreoe 

ND 

ND 

ND 

ND 

Indeno(l*2>«l)pyi«je 

ND 

ND 

ND 

ND 

IMben2o(aJbi)anthraoene 

ND 

ND 

ND 

ND 

Beaao(g±Li)peiylene 

ND 

ND 

ND 

ND 

Quinolme 

ND 

ND 

ND 

ND 

4.44Diehlorobq3beoyl 

ND 

ND 

ND 

ND 

PentachloinbenzeDe 

ND 

ND 

ND 

ND 

B  =  Detected  mbbnk  traixuTqx^ned  values  have  been  black  corrected. 
BC^Dctected  inblankaaimtestruzivahies  were  less  than  black  train  values. 
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RMA-SQI 

££NVER,G01X»ADO 
IIOAL  lESTFRCKS^^ 

TABLE  5^(coiit) 

SUMMARY  OF  SEMIV01A111£  CHE^GAMC  OOMPOUNl^  TEST  DATA  AND  lESTRESULTS 


TcstDUi 

Run  number 

1 

2 

3 

Locanon 

INCINERATOR  STACK 

Date 

OMO-93 

06-11-93 

06^2^ 

Time  period 

074M501 

0710-1 25S 

07504416 

OrgMiuUUarae  Besticidct/PCBEmissaDii  fymwjitHitMMi  rwta 

A^)faa-BHC 

ND 

ND 

ND 

Be&^C 

ND 

ND 

ND 

Delta-£HC 

ND 

ND 

ND 

gpMTWTM*  .yirXP 

ND  B 

ND  B 

ND 

ND 

ND 

ND 

Aldrin 

ND 

ND 

ND 

Hqpcadilor  epoxide 

4.7SE42 

ND<  1.64E-12 

ND< 

ND 

ND 

ND 

Dieldrin 

ND 

ND 

ND 

4,4H)EE 

ND 

tJD 

ND 

Endrin 

ND 

ND 

ND 

Isodrin 

ND 

ND 

ND 

EndosulfimH 

ND 

ND 

ND 

4,4»-DnD 

ND 

ND 

ND 

PfiAwtlfim  qilfatw 

ND 

ND 

ND 

4.4’‘-DDr 

ND 

ND 

ND 

Meifaoxycfalor 

ND 

ND 

ND 

Endrin  ketone 

ND 

ND 

ND 

a^sha-Chlordane 

ND 

ND 

ND 

gpwrma^^^lfffrbw. 

ND 

ND 

ND 

Toxapheae 

ND 

ND 

ND 

Arodor-lMd 

ND 

ND 

ND 

AxDcbK221 

ND 

ND 

ND 

Arocbrt232 

ND 

ND 

ND 

AzodoH242 

ND 

ND 

ND 

AjDcbK243 

ND 

ND 

ND 

AiodoK254 

ND 

ND 

ND 

AiocioM260 

ND 

ND 

ND 

OtgMllUJinqihiigWMa  VlrtmAAWmfpm  PlTl^ 

Atrazine 

ND 

ND 

ND 

Dicblorvos 

ND 

ND 

ND 

Meviz^bos 

ND 

ND 

ND 

Edioprop 

ND 

ND 

ND 

itiied 

ND 

ND 

ND 

Phorate 

ND 

ND 

ND 

DemetomO 

ND 

ND 

ND 

Demetoiu  S 

ND 

ND 

ND 

Diazinon 

ND 

ND 

ND 

I^sulfoton 

ND 

ND 

ND 

Methyl  l^oathion 

ND 

ND 

ND 

Ronnel 

ND 

ND 

ND 

Maladiion 

ND 

ND 

ND  . 

Bentfaion 

ND 

ND 

ND 

Ethyl  Ftadiion 

ND 

ND 

ND 

Chlotpyri£>s 

ND 

ND 

ND 

fensulfothiott 

ND 

ND 

ND 

Trichlotonate 

ND 

ND 

ND 

Miecphos 

ND 

ND 

ND 

Stzropbos 

ND 

ND 

ND 

Bolstar 

ND 

ND 

ND 

Azinpi)o»-medsyl 

ND 

ND 

ND 

Counapbos 

ND 

ND 

ND 

Supona 

ND 

ND 

ND 

Tokvidiion 

ND 

ND 

ND 

B —Detected  in  blank  train:  reported  values  have  been  blank  oonecud. 

BC  —  Detected  in  blank  train;  test  run  values  were  less  thaw  blank  train  values. 
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RMA-SQI 

DENVER,  OOLCRADO 
TRIAL  BURN  lESmtOGRAM 
TABl£S-3  (oont) 

SUMMARY  OP  SEMIVOLATELE  ORGANIC  CX>MPOUNDS  TEST  DATA  AND  TESTRESULTS 


TcstOfeto 

Kun  cumber 

Locatbc 

Dale 

Tnce  period 


OMO-93 

07454501 


INCINERATOR  STACK 
0641-$3 
07104255 


0643-S3 

07564416. 


AVERAGE 


Pbeaol 
Bis  (2<iiioPoethyl)  ciber 

2-ChloropfaBOol 
1  >DidiioiDbenaBae 


Bec^lalcfaohol 

1 ,2-DidiloR)b6n2cae 

2-Metfay^)heool 

bi>f2<3)Jcaoisopiopyl)B^ 

4">Nfeifay]bpbeDol 

N4fitro«>4)iH»^propyiamiDe 


Nitrobeczeae 

Isopfaorooe 

24rttE0^«)0l 

2,44>iixiethy49heaoI 

Benaoicacid 

l:^2-OilotDedioxy)niedazie 

2,44XdilorDpbeooI 

1^44rnchlorobeD2)eoe 

Kaphtfa>lt»jw» 

4-niWrwwilTti^ 

HexBchlorolRimdieae 

443i]oro4-flQediyI;^)eool 

i-Metaylnaptbaleoe 


2,4,64rridbloro;4ieaol 

2.4>Tridik)iDitool 

243ikxoiE^d]afene 

2-Nitz<GBBaUce 

TXmffAylptfhahtp 


2,6-DmjiTOtohieoe 

3-Nttzoamlme 


2'44>mitmjAux)l 

4-Nitxopbeaol 


2,4<DmiaotolueDe 

Diethylpfadiaiam 

443i]oTDpfaBiiyl-pbesy  ledger 

Fluorene 

44ritiQBZBliDe 

4,6-Dmiiio4-!oethy^jei»ol 

]>NitzoGod^3beoy laicjzie(  1 ) 

4’^icmiopfaBayjhf^)eiiykt^ 

HejochbrobCTTRnr 

Pemachloropbecol 


Amfaraoeoe 

C^rbazoie 

Di-c4juty44idjalate 

FhioiBxnbeae 

Pyrene 

E^Iben^^pcfaalam 

33*4CMcii]oiobeozidxDe 

Bea20(a)andBaoeae 

Chrysene 

bis(iEfli^hcsyl)piithalam 

I^iHDctyipcfaaiam 

Beaao(b)fhiOQDd)eDe 

Bezx2o(k)fluoianifaeoe 

Ben20(a)pyxene 

lxideoo(i;2><xl)pyreoe 

Dibeaao(a^)aathtaoeoe 

Bcn20(gi4)peryleDe 

QuxnoliDe 

4,4-ZhdiloiDl^)beQyl 

PentachkndxQCBDe 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND< 

ND 

?ID 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 

ND 

ND  • 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 

ND 

BC 

ND 

B 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.65  B 

ND< 

2.59  B 

2.75  B 

ND< 

2.65 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 

ND 

BC 

ND 

BC 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND  . 

ND 

0.17 

ND< 

0J3 

ND< 

0J3 

ND< 

0.33 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

>ID 

ND 

ND 

ND  . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.26 

0.20 

0.77 

0.41 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.70  B 

0.52  B 

0J9  B 

0.60 

ND 

ND 

ND 

ND 

ND 

ND 

0.29 

0.25 

ND< 

0.20 

0.23 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.33  BC 

0.19  BC 

0.23  BC 

0.25 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B  ^Detected  in  blank  train;  leponed  values  have  ty«qi  blank  oorreezad. 

BC  s  Detected  in  blank  tzaun:  test  run  values  were  less  than  blank  train  values. 
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RMA~S(» 

l^NVER,  €X)lX»ADO 
TRIAL  BURN  IESTFROCjRAM 
TABLE  5-3  (coot) 

SUMMARY  OF  SEKOVOIATTLE  ORCSANIC  COMPOUNDS  TEST  DATA  AND  TESTRESULTS 


TfistOm 


Run  number 

1 

2  • 

3 

Location 

INCINERATOR  STACK 

Cate 

OMO-93 

06-11-93 

06-12-93 

Time  period 

OisvDocUoriae  Mkadet/PCSEam 

074M501 

nmf)i  rVwmnfntSnn 

071(H258 

07564416 

Ai^dia-SHC 

ND  “ 

ND 

ND 

Be&fflC 

ND 

ND 

ND 

DeJa-BHC 

ND 

ND 

ND 

gammn-fiHC 

ND  B 

ND  B 

ND 

H^jcadilor 

ND 

ND 

ND 

Alta 

ND 

ND 

ND 

Bepladilor^xnide 

0X1049 

ND<  0iX)17 

ND< 

Fndosul&nl 

ND 

ND 

ND 

Z^eldnn 

ND 

ND 

ND 

4,4»-OnE 

ND 

ND 

ND 

Pndrrw 

ND 

ND 

ND 

Isodrm 

ND 

ND 

ND 

FnAvmlfewi  TT 

ND 

ND 

ND 

4,4‘^ED 

ND 

ND 

ND 

Kndnqilfatt 

ND 

ND 

ND 

4,4*^Dr 

ND 

ND 

ND 

Metfanxychlor 

ND 

ND 

ND 

Bidrin  ketone 

ND 

ND 

ND 

a^ih»CUQrdasiB 

ND 

ND 

ND 

fflnm»<3dardane 

ND 

ND 

ND 

Toxapbeoe 

ND 

ND 

ND 

AxodoM.016 

ND 

ND 

ND 

AxodoF4221 

ND 

ND 

ND 

ArDcioM232 

ND 

ND 

ND 

ArodoK242 

ND 

ND 

ND 

Axodoi4248 

ND 

ND 

ND 

Arodk)H254 

ND 

ND 

ND 

A2Ock>M260 

ND 

ND 

ND 

Atzazme 

ND 

ND 

ND^ 

Dichlorvos 

ND 

ND 

ND 

Mevii^jbos 

ND 

ND 

ND 

Etbopi^ 

ND 

ND 

ND 

Naled 

ND 

ND 

ND 

IbotasB 

ND 

ND 

ND 

DemetoiuO 

ND 

ND 

ND 

Dezneton,  S 

ND 

ND 

ND 

Diazinon 

ND 

ND 

ND 

Disuifbton 

ND 

ND 

ND 

Mctfaylfeoachion 

ND 

ND 

ND 

Roonel 

ND 

ND 

ND 

Makuhion 

ND 

ND 

ND 

^  ^9  • 

rcQzmoo 

ND 

ND 

ND 

Ethyl  Praihino 

ND 

ND 

ND 

Oiloipyiibs 

ND 

ND 

ND 

Eensulfothion 

ND 

ND 

ND 

Tnchlorasate 

ND 

ND 

ND 

Meipbos 

ND 

ND 

ND 

Stiropbos 

ND 

ND 

ND 

Bols^ 

ND 

ND 

ND 

Aao|Ao»iafttliyl 

ND 

ND 

ND 

fVimreiphftc 

ND 

ND 

ND 

Simona 

ND 

ND 

ND 

Tokutfaion 

ND 

ND 

ND 

B 


0.0017 


B  ^Detected  in  blank  mm:  reported  values  have  been  blank  oorrected. 

BC  asDetecmd  in  Uank  train;  test  nm  values  were  less  than  blank  train  values. 
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SMA-SCK 

I^NVER,  CX>LCX(ADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-3  (oont) 

SUMMARY  OP  SEMIVOLATEUE  CSIGANIC  COMPOUNDS  lEST  DATA  AND  1ESTRESULT5 


Te«tXka 


Bun  number 

1 

2 

3 

AVERASaE 

Location 

INONEEIATOR  STACK 

Date 

05-10-93 

0641-93 

0642-S3 

Time  period 

07454501 

07104258 

07564416. 

Semivofatfile  Oi’gmic  ^*^^**^1******'^*  'P«wW«ii 
Fbeaol 

Ml  Tfatn 

ND 

ND 

ND 

ND  * 

Bis  {2<hloroetibyI)  e*cr 

ND 

ND 

ND 

ND 

2'^bJoiophBiiol 

ND 

ND 

ND 

ND 

1  «3-Didibrobea2eoe 

ND 

ND 

ND 

ND 

l,4-Didi}orobea2BDe 

ND 

ND 

ND 

ND 

Benzol  alcbobol 

ND 

ND 

ND 

ND 

1 ,2>DieUorobenzeoe 

ND 

ND 

ND 

ND 

2^!e&7^pbeaol 

ND 

ND 

ND 

ND 

bi9-(2<3ikTOisopiDpyi)afacr 

ND 

ND 

ND 

ND 

4-j^^^:beiiol 

ND 

ND 

ND 

ND 

>H>5aoaoHPwDepropytaiBiDe 

ND 

ND 

ND 

ND 

TT<«u4iW»^>y>T>#» 

ND 

ND 

ND 

ND 

Nitrobetuene 

ND 

ND 

ND 

ND 

Isophoicoe 

ND 

B 

ND 

BC 

ND 

B 

ND 

2>Nitrcpbeaol 

ND 

ND 

ND 

ND 

Zd-Dtmed^^jbenol 

ND 

ND 

ND 

ND 

Benzoic  add 

ND< 

13.46  B 

ND< 

m5B 

14.09  B 

ND<  13.46 

bis(a-OiloiDctbo]cy)!nedi^ 

ND 

ND 

ND 

ND 

2,4-DicUofOpbeool 

ND 

ND 

ND 

ND 

1.2>4^ridikTOfaenaeDe 

ND 

ND 

ND 

ND 

]^^9bdxakoe 

ND 

B 

ND 

BC 

ND 

BC 

ND 

ND 

ND 

ND 

ND 

Hexachlorobutadieoe 

ND 

ND 

ND 

ND 

4<hlon>  3-ine&y^3heaol 

ND 

ND 

ND 

ND 

Z-MdityiiBpthaknr 

ND 

ND 

ND 

ND 

KrsaaditoiDqrckapmtadin^ 

ND 

ND 

ND 

ND 

2,4,6^ncfaknD|AeQol 

ND 

ND 

ND 

ND 

2,4>7ridilotO|tool 

ND 

ND 

ND 

ND 

2-CUoionapthaleae 

ND 

ND 

ND 

ND 

2-ifioxKaMt 

ND 

ND 

ND  : 

ND 

^methy^jdsilate 

1J5 

ND< 

Z63 

ND< 

2.63 

ND<  2.63 

Acrniiphthylepe 

ND 

ND 

ND 

ND 

Z,64)bust)(olueDe 

ND 

ND 

ND 

ND 

3-NfhrBRniiKTie 

ND 

ND 

ND 

ND 

Aoeanptfaeae 

ND 

ND 

ND 

ND 

2,4-Dinxtropfaeooi 

ND 

ND 

ND 

ND 

4’^>nttcipbeaol 

ND 

ND  . 

ND 

ND 

Dibeazofiiian 

ND 

ND 

ND 

ND 

Z4HIMiusototueae 

ND 

ND 

ND 

ND 

Diedsy^sfathahte 

2.42 

1.84 

7.11 

3.79 

4-<2jlorophBnyl-phenyleflier 

ND 

ND 

ND 

ND 

Buorene 

ND 

ND 

ND 

ND 

4-I>^traBnalzDe 

ND 

ND 

ND 

ND 

4,6-Dimtrt>5-*Dediyl;*eool 

ND 

ND 

ND 

ND 

z^^4itIosodipbenyla^!^l) 

ND 

ND 

.  ND 

ND 

4  Broitwpbeayl-^Ateayfctber 

ND 

ND 

ND 

ND 

Hexacfalorobauam 

ND 

ND 

ND 

ND 

Peotacfaioropheool 

ND 

ND 

ND 

ND 

Fhenaadtreae 

ND 

ND 

ND 

ND 

Andtraorne 

ND 

ND 

ND 

ND 

Carbazoie 

ND 

ND 

ND 

ND 

l^ihbuxylphtbahte 

S.08  B 

6.05  B 

6.85  B 

6.99 

Buoiandieae 

ND 

ND 

ND 

ND 

Pyrene 

ND 

ND 

ND 

ND 

B^lbenzylptbalate 

3.77 

3.68 

ND< 

2.63 

2.92 

S^^^PicfaioiDbenadme 

ND 

ND 

ND 

ND 

BeQno(a)anil]iaoeae 

ND 

ND 

ND 

ND 

CSsryam 

ND 

ND 

ND 

ND 

bts(2^diyilbexyl)phdialate 

5J29  BC 

3.16  BC  . 

3.69  BC 

4.08 

Di-nOcty^dsdate 

ND 

ND 

ND 

ND 

Beii2D(b)£tuojandieae 

ND 

ND 

ND 

ND 

Benzo(k)£luoiaDtbette 

ND 

ND 

ND 

ND 

Ben20(a)pyTeoe 

ND 

ND 

ND 

ND 

Indeno(lA3-od)pyrene 

ND 

ND 

ND 

ND 

Diben2o(aJi)andiiaoene 

ND 

ND 

ND 

ND 

Ben2o(gJM)pciylene 

ND 

ND 

ND 

ND 

Quxnoline 

ND 

ND 

ND 

ND 

4,4^^diloiol:RpfaeQyl 

ND 

ND 

ND 

ND 

PentachkiobeiuBae 

ND 

ND 

ND 

ND 

B -Detected  m  bbzik  indn:  lepOTKd  values  have  beea  blazik  ooTTBcted. 

BC —Detected  in  bbmk  train;  test  nin  values  were  less  bem  blank  train  values. 
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RMA-SC» 

EHENVER^  OOlXXtADO 
IKIAL  BURN  TESTFRCXjRAM 
TABLE  5^  (cant) 

SUMMARY  OF  SEMIVOLAHLE  CXtGANIC  COMPOUNDS  TEST  DATA  AND  TESTRESULTS 


TettDite 

Kun  number 

Location 

Date 

Tune  period 


06^0-93 

074M501 


INCSKERATOR  STACK 
0«l-93 
071(M258 


06^2^ 

0756-1416. 


A^pba-BHC 

Beta-SHC 

Dete^C 


H^xaefaior 

Aldrin 

Heptachkr  qaozide 
Bidosul&nl 
Dieldrin 
4,4’-DEE 

Piv4pw 

Isodrin 

Endosulfanll 

4,4*-^ED 

4,4»-DDr 

MedioxycfaJor 

Eadrmketooe 

a^bft-CUoidane 


Toxapbeae 

Aiockart016 

AxDdoH221 

AxodoM232 

AiodoH242 

AjodoHl248 

ArocloF^254 

Arock3M260 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B 

ND 

B 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.08 

ND< 

0.03 

ND< 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

> 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.03 


Anzme 

Didslorvos 

Mevinpbos 

E&oprop 

Naled 

Tborate 


Demeton.  S 
DJazinoa 


Methyl  Paraduos 

Boimel 

h&hthion 

Fentfaion 

EtfaylPtathion 

Ch]orpy7i£>s 

Festfulfothion 

Trichbronate 

Merphos 

Stsopfaos 


Azu^bos-metfayl 

Coumapbos 


Tokuthion 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND  . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.  ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

B  ~  Detected  in  blank  cam:  reported  values  have  blank  corrected. 

BC  =  DetectBd  in  blank  cain:  test  run  values  were  less  than  blank  Cain  values. 
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RMA-SQI 

££NVER,  CX>LCNRADO 
TOIAL  BURN  lESTFROGRAM 
TABL£5-3(ccmt) 

SUMMARY  OF  SEMIVOIATELE  ORGANIC  COMPOUNDS  TEST  DATA  AND  TESTRESULIS 


Testlte 


Kunmxober 

1 

2 

3 

AVERAGE 

Locatiott 

INCINERATOR  STACK 

I>a:e 

06-10-93 

06^1-^ 

0643-93 

Titoe  period 

0745-1501 

0710-1258 

07564416 

ScaaifolaifleQigmcCtan|iiKnid«MM»ian^^  Ifa/hr 

Ibeaoi 

ND 

ND 

ND 

ND 

Bis  (i<hloroethyl)  edier 

ND 

ND 

ND 

ND 

2-Cbbtot4Baol 

ND 

ND 

ND 

ND 

1.3^diloroben2eDe 

ND 

ND 

ND 

ND 

l,4*Didibcoben2ene 

ND 

ND 

ND 

.  ND 

Benzyl  aldiobol 

ND 

ND 

ND 

ND 

l,2-i;Mdilorobeo2eoe 

ND 

ND 

ND 

ND 

2-Mediy!pbeaol 

ND 

ND 

ND 

ND 

bi»-(2<3iloroisop(opyl)etfaer 

ND 

ND 

ND 

ND 

4>MEdxylpbenol 

ND 

ND 

ND 

ND 

N'^toaso-Di-o-propyfa^^ 

ND 

ND 

ND 

ND 

Hexadilnroefene 

ND 

ND 

ND 

ND 

NitiobeoZBoe 

ND 

ND 

ND 

ND 

Iso^toTooe 

ND 

B 

ND  BC 

ND  B 

ND 

3-Nitropbeool 

ND 

ND 

ND 

ND 

2,44>imethy:^heool 

ND 

ND 

ND 

ND 

Benzoic  acid 

ND< 

3.S7&04  B 

ND<  3.9aE-04B 

4.0S&04  B 

ND< 

3.9QE4>4 

l^2<3ilotoetboxy)metfaaae 

ND 

ND 

ND 

ND 

2,4-Dicbk>iopbe3iol 

ND 

ND 

ND 

ND 

1.2,4>Tridi]orobenzBDe 

ND 

ND 

ND 

ND 

Ni^tfaaleae 

ND 

B 

ND  BC 

ND  BC 

ND 

4<3iloroaniline 

ND 

ND 

ND 

ND 

Hexadaknofautadieae 

ND 

ND 

ND 

ND 

4-Cb3oro“3‘qcthy^AenoI 

ND 

ND 

ND 

ND 

2^fehtyfaapthalene 

ND 

ND 

ND 

ND 

Hexacfabrocycbpenradjeae 

ND 

ND 

ND 

ND 

2,4,6^ridi]aro^beDol 

ND 

ND 

ND 

ND 

2.4>Tncli]oropbeDOi 

ND 

ND 

ND 

ND 

2<hk)roDapcfaalene 

ND 

ND 

ND 

ND 

2^mtaasaIioe 

ND 

ND 

ND 

ND 

Dixaetl^lpclBJaie 

3.fi7E-05 

ND<  7J9E-05 

ND<  7.62E-05 

ND< 

7.79E-05 

Aoenaptahylcnc 

ND 

ND 

ND 

ND 

2,6'4[^3utiotohiene 

ND 

ND 

ND  . 

ND 

S^^itEDBoaliac 

ND 

ND 

ND 

ND 

Acenaptbene 

ND 

ND 

ND 

ND 

2,4^Knitro|Aenol 

ND 

ND 

ND 

ND 

4*Nitrophenol 

ND 

ND 

ND 

ND 

ntaaofuran 

ND 

ND 

ND 

ND 

2.4-DnihnQtohjeoe 

ND 

ND 

ND 

ND 

Ketfaylphthahte 

6.97E-05 

5.45&05 

2.06E-04 

1.1Q&04 

4-C3ikaDpheByl-phegy]ea>er 

ND 

ND 

ND 

ND 

Huorene 

ND 

ND 

ND 

ND 

4>NitioBnaiine 

ND 

ND 

ND 

ND 

4.6^>initro  2  meihylpbepol 

ND 

ND 

ND 

ND 

n^4itrosod4^ienylamiDe(l) 

ND 

ND 

ND 

ND 

4^BioiDophstiybphenyle:dk9 

ND 

ND 

ND 

ND 

Hexadilorohenzeae 

ND 

ND 

ND 

ND 

PentadUoropbenol 

ND 

ND 

ND 

ND 

Fhenarahreae 

ND 

ND 

ND 

ND 

Anthiaoeoe 

ND 

,ND 

ND 

ND 

Party 

ND 

ND 

ND 

ND 

l^MDhbinyl^tfaalate 

232E-04  B 

1.79JB-04  B 

1.9SE-04  B 

Z03E-04 

FhiotaDtbeae 

ND 

ND 

ND 

ND 

Pyxoae 

ND 

ND 

ND 

ND 

£^lben:7lpcbalaie 

i.OSB-04 

1.09E-04 

ND<  7.62E-05 

SJS7BOS 

33’’'^dUoiDbenzkliDe 

ND 

ND 

ND 

ND 

Ben2o(a)anthzaoeoe 

ND 

ND 

ND 

ND 

Chrys^ 

ND 

ND 

ND 

ND 

bis(2>£<hyibexyl)phthala]e 

1.55E04  BC 

9.35E05BC 

1.07E-04  BC 

1.18E-04 

ND 

ND 

ND 

ND 

Benzo(b)fluoiandieoe 

ND 

ND 

ND 

ND 

Benzo(k)fhioia3nbene 

ND 

ND 

ND 

ND 

Benzo(a)pyrene 

ND 

ND 

ND 

ND 

Ihdeoo(iaj-od)pyrene 

ND 

ND 

ND 

ND 

Dibenzo(aJi)andiracsoe 

ND 

ND 

ND 

ND 

Ben20(giu)peryicoe 

ND 

ND 

ND 

ND 

Quiooiine 

ND 

ND 

ND 

ND 

4,4-Dicliloiol:npbeoyl 

ND 

ND 

ND 

ND 

Fentachlotobeazcae 

ND 

ND 

ND 

ND 

B =l>etected  in  blank  train:  repoxted  vahies  have  bees  bhmk  oonected. 
BCsDetected  mbhuktrainutestninvahies  were  kss  than  blank  train  values. 
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RMA-SQI 

leNVER,  OOLCXtADO 
IRIAL  BURN  lESTFRCXBtAM 
TABLE  S-i  (coot) 

SUMMARY  OF  SEMIVCKAHLE  CKGANIC  COMPOUNDS  TEST  DATA  AND  TESTRESULTS 

Tntlkb 


Run  number 

1 

2 

3 

Location 

INONERATORSTACK 

I>ate 

OMO^ 

0641-93 

0643-93 

Time  period 

07454501 

07104258 

07564416 

OtyiMMJiloriiic  IK/Wr 

AiptatWC 

ND 

ND 

ND 

Beta-BHC 

ND 

ND 

ND 

DeteHBHC 

ND 

ND 

ND 

gasmsHBHC 

ND  B 

ND  B 

ND 

BepbcUor 

ND 

ND 

ND 

Akirm 

ND 

ND 

ND 

Hepcadilar  epoxide 

221E-06 

ND<  7.79&07 

ND<  7.62B-07 

Fndranilfanl 

ND 

ND 

ND 

I^ldrin 

ND 

ND 

ND 

4.4’>DrE 

ND 

ND 

ND 

Badrin 

ND 

ND 

ND 

Bodrin 

ND 

ND 

ND 

Fndnsulfenll 

ND 

ND 

ND 

4,4H5ED 

ND 

ND 

ND 

'P»vt/^t?few  ClllfatF 

ND 

ND 

ND 

4,4H5Dr 

ND 

ND 

ND 

Metboxychlor 

ND 

ND 

ND 

Endrin  ketone 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Tox^sbene 

ND 

ND 

ND 

AiDdoK016 

ND 

ND 

ND 

AiDck3fHl221 

ND 

ND 

ND 

AxodoM232 

ND 

ND 

ND 

ArDck3rt242 

ND 

ND 

ND 

Axoc1op4248 

ND 

ND 

ND 

An>dor42S4 

ND 

ND 

ND 

Aiocksrt260 

ND 

ND 

ND 

Atzazme 

r 

ND 

ND 

ND 

DicUorvos 

ND 

ND 

ND 

Mevs^shos 

ND 

ND 

ND 

Ediopeop 

ND 

ND 

ND 

Naled 

ND 

ND 

ND 

fboiate 

ND 

ND 

ND 

DemesoouO 

ND 

ND 

ND 

Demeton,  S 

ND 

ND 

ND 

Dia2zooa 

ND 

ND 

ND 

Disulfoton 

ND 

ND 

ND 

Methyl  Z^oadiion 

ND 

ND 

ND 

Ronnel 

ND 

ND 

ND 

Maladiion 

ND 

ND 

ND 

Fenthion 

ND 

ND 

ND 

Ediyll^adiion 

ND 

ND 

ND 

CbJoipyrtbs 

ND 

ND 

ND 

Feosulfotfaion 

ND 

ND 

ND 

Tridilotonate 

ND 

ND 

ND 

^ferpbos 

ND 

ND 

ND 

Stiropbos 

ND 

ND 

ND 

Bols;^ 

ND 

ND 

ND 

Azinpbos-medxyl 

ND 

ND 

ND 

Counx^)bos 

ND 

ND 

ND 

Stqsona 

ND 

ND 

ND 

Tokudiion 

ND 

ND 

ND 

B=  Detected  in  blank  train;  reported  values  have  been  blank  correoed. 

BC  =  Detected  in  blank  train:  test  run  values  were  less  than  blank  txain  values. 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLES^ 

SUMMARY  OF  DIOXIN  AND  FURAN  TEST  DATA  AND  TEST  RESULTS 


TEST  DATA 


Test  nm  number 

1 

2 

TestlocatioD 

INCINERATOR  STACK 

Test  date 

06-1CW3 

06-llr93 

Test  time  period 

0745-1501 

0710-1258 

SAMFUNC^DATA 

San^rfing  duratioa  mia 

240.0 

240.0 

Noz^  djameter,  in. 

0355 

0355 

Cnoss  sectxxnlDQZzie  area,  sqJt 

0.000687 

0.000687 

Baiomeiric  pressure,  in.  1% 

24.79 

2437 

Avg.  orifice  press,  diff.,  in  H2O 

1.42 

131 

Avg.  dry  gas  meter  temp.,  deg  F 

78 

80 

Avg.  abs.  dry  gas  meter  tempi,  deg.  R 

.  538 

540 

Total  liquid  collected  by  train,  ml 

4892.0  . 

4914.0 

Std.  voL  (tfH20  vapor  coll.,  coft. 

2303 

2313 

Dry  gas  meter  calibcatioa  factor 

1.010 

1.010 

Sample  voL  at  meter  cood.,  dcf 

168.721 

173.104 

Saa^  vol.  at  std.  cond.,  dscf  (1) 

139.101 

140345 

Percent  of  isokinetic  saniding 

104.7 

1033 

GAS  STREAM  OOMFOSmONDAXA 

CXD2.  %  by  volume,  dry  basis 

10.1 

93 

©2,%  by  volume,  dry  basis 

3.4 

3.7 

CO,  %  volume  dry  basis 

0,0 

0.0 

N2,  %  by  volume,  dry  basis 

863 

86.6 

Molecuhrwt  of  dry  ^  Ib/Ib  mote 

29.75 

29.71 

H2O  vapor  in  gas  stream,  prop,  by  vol. 

0323 

0.621 

Mote  faction  of  dry  gas 

0377 

0379 

Molecuhrwt  of  wet  gas,  Ib/lb  mote 

22.4 

22.4 

GAS  STREAM  VELXXrrr  AND  VOUJMEIRIC  FLOW  DATA 

Static  pressure,  in.  H2O 

-0.13 

-0.13 

Static  pressure,  in.  Hg 

-0.010 

-0.010 

Abscriute  pressure,  in.  Hg 

24.78 

2436 

Avg.  tempHature,  deg.  F 

184 

183 

Avg.  absolute  temperature,  degR 

644 

643 

Pitot  tube  coefficicDt 

034 

0.84 

Total  number  of  traverse  points 

12 

12 

Avg.  gas  stream  velocity,  ft/sec. 

523 

54.1 

Steclc/duct  cross  sectteral  area,  sqit 

9.62 

9.62 

Avg.  gas  stream  vohimetric  flow,  wacf^nin. 

30300 

31200 

Avg.  gas  stream  volumetric  flow,  dscfAnin. 

7800 

8000 

(1)  Standard  conditioiis  =  68  degrees  R  (20  deg.  C)  and  29.92  mHg  (760  mm  Hg) 


3 

06-12^ 

0756-1416 


240.0 

0355 

0.000687 

24.62 

1.44 

81 

541 

4952.0 

233.1 

1.010 

170963 

139.109 

105.4 


103 

3.4 

0.0 

86.4 

29.76 

0.626 

0374 

214 


-0.14 

-0.010 

24.61 

184 

644 

034 

12 

519 

9.62 

30500 

7700 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-4  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TESTDATA  AND  TEST  RESULTS 


TEST  DATA 


Test  nin  number 

1 

2 

3 

Testlocatioa 

INONERATCR  STACK 

Test  date 

06-l(W? 

0541-93 

0542-93 

Test  time  period 

07454501 

071CH258 

0755-1416 

BiaXlSIJJSORATC^^  ns 

W^TCDD 

ND 

ND 

ND 

U3,7,8^feCDD 

ND 

ND 

ND 

1Z3,4,7,»«CDD 

ND 

ND 

ND 

lXifi:7MbCDD 

ND 

ND 

ND 

lA3.7AWitCDD 

ND 

ND 

ND 

lZ3.4,6»7>i^D 

0.020  . 

ND<  0.020 

0.020 

OCDD 

0.040 

0.030 

0.070 

TotalTCDD 

ND< 

0.020 

0,010 

0.006 

TotalRsCDD 

0.020 

ND<  0.010 

ND< 

0.010 

TotalHsCDD 

ND 

ND 

ND 

Tolall^D 

0.020 

ND<  0.030 

0.020 

ToblPCDD 

0.080 

0.040 

0.096 

DIQKIN  a»4CENIRAnC»^,  ppCAr 

2^.7.8-TCDD 

ND 

ND 

ND 

iA3,7,wwm 

ND 

ND 

ND 

lA3,4,7,fr^i5CDD 

ND 

ND 

ND 

lZ3,6J.843xCDD 

ND 

ND 

.ND 

1.2^,7.8.Wi![CDD 

ND 

ND 

ND 

1^.4,6,73^^D 

2S7Er04 

ND<  2.83E-04 

2.S7E-04 

OCDD 

531E-04 

3.93E-04 

930&04 

TotalTCDD 

ND< 

3.79E-04 

1.87&04 

l.l«-04 

Total  PeCDD 

3.43&04 

ND<  1.69E-04 

ND< 

1.71E-04 

TotalifaCDD 

ND 

ND  ' 

ND 

Tolall^D 

ZSTErO^ 

ND<  425E-04 

2.87&04 

TotalPCDD 

1.16E-03 

5.S1E-04 

153E4)3 

DKXKINEMISSK3NS,  Ih^f 

23,7.$^iaX3 

ND 

ND 

ND 

U3,7.&PeCDD 

ND 

ND 

ND 

lZ3,4.7.WfeCDD 

ND 

ND 

ND 

l23,6JMixCDD 

ND 

ND 

ND 

1.23,73.9-ffeCDD 

ND 

ND' 

ND 

1Z3,4,6,7,W^D 

3.17&46 

ND<  3.13&46 

3.17E46 

OCDD 

634Erl6 

4.69&46 

1.11&45 

TotalTCDD 

ND< 

3.17E-16 

156E-16 

951E-17 

Total  PeCDD 

3.17&46 

ND<  156&46 

ND< 

15S&46 

Total  HbcCDD 

ND 

ND 

ND 

Total  I^D 

3.17E-16 

ND<  4.69&46 

3.17&46 

TotalPCDD 

127E-15 

626&46 

152&45 

= Not  detected  in  saoaple  train. 

ND  <= Eitfag  not  detected  in  sanyte  train  and  quantified  maaodaer  test  ruou  or  test  nm  values  wete  less  tian  blank  train  TO 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-4  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TEST  DATA  AND  TEST  RESULTS 


lESTIMTA 

Test  run  number 

1 

2 

3 

Testlocatioo 

INaNERATOR  STACK 

Test  date 

OWlO-93 

0641-93 

06r-12-93 

Test  tnne  period 

0745«)1 

07104258 

07564416 

i:^com(xstKJEsnL^ 

23,7^TCDD 

ND 

ND 

ND 

l^,7,&PeCDD 

ND 

ND 

ND 

U3,4J,HisCDD 

ND 

ND 

ND 

lA3^,7,WitCDD 

ND 

ND 

ND 

lA3,73>«ca)D 

ND 

ND 

ND 

l^,4.6J.&«pCDD 

5.08^  . 

ND<  5.01&06 

5.08606 

lA3,4,6,7^,9-Oa)D 

1.02&O5 

752&06 

1.78E45 

TotelTCDD 

ND< 

5.0SE-06 

251&06 

1.52606 

Total  PfeCDD 

5.08E-06 

ND<  251E^ 

ND< 

25^06 

TotallfeCDD 

ND 

ND 

ND 

Totall^D 

5.08&06 

ND<  752E-06 

5.08606 

TolalFCDD 

2.03E^ 

l.OOE-05 

2.44605 

]XaXlKEMISSiC»«S.  IMir 

23J^’rax) 

ND 

ND 

ND 

l^J^PeCDD 

ND 

ND 

ND 

lJ23.4,73^ftCDD 

ND 

ND 

ND 

lZ3^J,&HsCDD 

ND 

ND 

ND 

1^.7,8.MfeCDD 

ND 

ND 

ND 

i;23,4.6J,WipCDD 

1.47E-10 

ND<  1.49E40 

1.46E40 

1Z34,6J^,9-CXDD 

2.95E-10 

2.2^0 

5.12640 

ToialTCDD 

ND< 

1.47E40 

747E41 

439E41 

TolalPfeCDD 

1.47E40 

ND<  7.47E41 

ND< 

732E41 

TotalHsCDD 

ND 

ND 

ND 

TotalK^D 

1.47E40 

ND<  22^10 

1.46640 

Total  PCDD 

5.90640 

2.99640 

7.03640 

ND = NoC  detected  in  sami^  train. 

ND  <=Eid]er  not  detected  in  saniffe  train  and  quantified  in  aootfaertestiun.  or  test  run  values  wCTft  Khnlr  train  vai^piyanH  Tipppited. 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-4  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TEST  DATA  AND  TEST  RESULTS 


12  3 

INCINERATOR  STACK 

064043  06-1143  06r-1243 

07454501  07104258  07564416 

FURAN  lABORAIORyKEPn^ 


Z3.73“TCrF 

0.020 

0.020 

ND< 

aoio 

U5.7>FteCDF 

ND 

ND 

ND 

23,4.7.8-PfeCDF 

ND 

ND 

ND 

lZ3.4,734feCDF 

0.020 

ND< 

0.010 

ND< 

0.008 

IXiAlMixCDF 

ND 

ND 

ND 

lZ3,73,^4icCDF 

ND 

ND 

ND 

25.4,6J,84itCDF 

ND< 

0.020 

0.002 

ND< 

0.010 

tZ3.4,6J,64^CDF 

0.020 

0.010 

ND< 

0.010 

ND 

ND 

ND 

OCDF 

ND 

ND 

ND 

Total  TCDF 

0.210 

0310 

0.470 

Total  PeCDF 

0.030 

ND< 

0.080 

ND< 

0.060 

ToialHsCDF 

0.032 

0.002 

ND< 

0.010 

TotalK^F 

0.020 

0.010 

ND< 

0.010 

Total  PCDF 

0.292 

0322 

0.470 

FURAN OONCENIRATTON,  pptAr 


TEST  DATA: 

Test  nm  number 
Testkxatioa 
Test  date 
Test  time  period 


23,73-TCDF 

133,7,84>eCDF 

ND 

23.4,734«X)F 

ND 

lZ3,4.734fcCDF 

133.6.7,6«5CDF 

ND 

lZ3.73.WfeCDF 

JO 

23A6,7.84feCDF 

ND< 

lZ3,4,6,734^pCDF 

133.4,7,8.94^jCDF 

ND 

OCDF 

ND 

TotalTCDF 

Total  PeCDF 

TotalHxCDF 

Totall^pCDF 

Total  PCDF 

KJRANEMISSIQNS,  Ib^scf 


3.99E-04 

3.9«44 

ND< 

2.0G6-04 

ND 

ND 

ND 

ND 

3.26&04 

ND< 

1.61E-04 

ND< 

13C6-04 

ND 

ND 

ND 

ND 

336E-04 

332E-05 

ND< 

1.63E44 

2.98E-04 

1.47&04 

ND< 

l,49E-04 

ND 

ND 

ND 

ND 

4.19&43 

6.11E43 

938E43 

538E-04 

ND< 

1.42E-03 

ND< 

1.08E-03 

5.21E-04 

33Z&45 

ND< 

1.63&44 

2.98E-04 

1.47E44 

ND< 

1.49E-04 

5.55E43 

629E43 

938E43 

23.73-TCDF 

3.17E-16 

3.13E-16 

ND< 

138E46 

133,7.6FteCDF 

ND 

ND 

ND 

23A7,6PeCDF 

ND 

ND 

ND 

lZ3,4.7.6«xCDF 

3.17E46 

ND< 

136E-16 

ND< 

137E46 

133,6,7.64icCDF 

ND 

ND 

ND 

ia3,73.94feCDF 

ND 

ND 

ND 

23,4.6,734f!tCDF 

ND< 

3.17&46 

3.13E-17 

ND< 

138E46 

133,4/i,7,84ipCDF 

3.17E-16 

156E46 

ND< 

13SE46 

1Z3,4,73,94^CDF 

ND 

ND 

ND 

OCDF 

ND 

ND 

ND 

TotalTCDF 

333E45 

435E-15 

7.45E-15 

Total  PeCDF 

4.75&46 

ND< 

13S&-15 

ND< 

951E46 

TotalHxCDF 

5.07E-16 

3.13E-17 

ND< 

158E46 

TotalH^F 

3.17E46 

136E-16 

ND< 

158E46 

Total  PCDF 

4.63E45 

5.0ffi45 

7.45E-15 

ND— Not  detected  in  sampie  tram. 

ND  <=Eithernot  detected  in  saix5>le  train  and  quantified  in  another  test  nm.  or  test  run  values  were  less  than  blank  train  valiKsairi  the  detectxm  limit  is  reported. 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-4  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TESTDATA  AND  TEST  RESULTS 


12  3 
INCINERATOR  STACK 

06-1CW3  06-1W3  06-13-93 

0745-1501  0710-1258  0756-1416 

FUR\N  QDrKENlRAIICH^, 


23J^TCDF 

5.08E-06 

5U)1E06 

ND< 

2S&>6 

lZ3,7,5FeCDF 

ND 

ND 

ND 

23.4,7,5FeCDF 

ND 

ND 

ND 

l,23,4J,WfeCDF 

5.08E-06 

ND<  25I&06 

ND< 

Z03E-06 

U3j$JMixCDF 

ND 

ND 

ND 

t23,7,8.94icCDF 

ND 

ND 

ND 

23A6,7>«biCDF 

ND< 

5.08&06 

5.01EO7 

ND< 

254&K)6 

5.0SEO6 

251&06 

ND< 

25ffi-06 

L23,4JAW^F 

ND 

ND 

ND 

OCDF 

ND 

ND 

ND 

TotalTCDF 

533E-Q5 

7.77&05 

1.19E-04 

Total  PeCDF 

7.62&06 

ND<  2.00E-05 

ND< 

152E^^5 

TotalHsCDF 

8.12E-06 

5.01&07 

ND< 

IS^ErOe 

Toiall^CDF 

5.08&06 

231j&06 

ND< 

25ffi-06 

Total  PCDF 

7.41E-05 

8.07&05 

1.19B-04 

FURAN  EMISSIONS,  Ib/lv 


23J,8-TCEF 

1.47E-10 

1.49E-10 

.ND< 

732E41 

LZ3,734>eCDF 

ND 

ND 

ND 

23.4,7,&^>eCDF 

ND 

ND 

ND 

1^4,7>ffcCDF 

1.47E-10 

ND< 

7.47E-11 

ND< 

5.85E-11 

lZ3,6,7,Wfaa:)F 

ND 

ND 

ND 

l^,7,8,9^feCDF 

ND 

ND 

ND 

23A6,734faCDF 

ND< 

1.47E-10 

ND< 

7326^1 

lZ3,4A7,H^pCDF 

1.47E^0 

7.47E-11 

ND< 

732E’ll 

1^,4J,8,W^CDF 

ND 

ND 

ND 

OCDF 

ND 

ND 

ND 

TotalTCDF 

155E-09 

232E-09 

3.44Er09 

Total  PeCDF 

221E^0 

ND< 

5,98E-10 

ND< 

439E40 

TotalHcCDF 

236E^0 

1.49E-11 

ND< 

732EH11 

TotalHpCDF 

1.47E-10 

7.47E-11 

ND< 

732E^1 

Total  PCDF 

2.15&09 

Z41E-09 

3.44E-09 

ND=Notdeiectgd  in  sample  train. 

ND  <=EidKrDot  detected  in  sample  train  and  quantified  in  another  lest  run.  or  test  run  values  were  less  blank  train  values  and  the  detection  limft  is  rqiortedL 


TEST  DATA’ 
Test  run  number 
Testlocatkn 
Test  date 
Test  time  period 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-4  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TEST  DATA  AND  TEST  RESULTS 


TEST  DATA 
Test  nin  number 
Test  location 
Test  date 
Test  time  period 

TimCiiY  EQUIVALENCY  EMISSIONS  (WEB/89).  Ib/far 


Z3J3~TCXD  ND 

l^*7.8-FeCDD 

lZ3.4.7,&«xCDD  ND 

lZ34,7.8^icCDD  ND 

l,23,7A9-fttCDD  ND 


lZ3,4.6,7,84ipCDD 

OCDD 

TotelTCDD 
TotalPeCDD 
Total  BcCDD 
Total  I^pCDD 


23.7.&-TCEF 

1Z3.73^W3DF  ND 

23A7>ftCDF  ND 

123.47.&ftcCDF 

lZ3.6.7.WfeCDF  ND 

lZ3,7.8,9«*a>F  ND 

23.4,6J3^HsCDF  ND< 

U3.4,6.7,84^F 

1.23,4,7A9^^F  ND 

i;23.4,6JASK)CDF  ND 


Total  TCDF 
Total  PeCDF 
Total  HxCDF 
Total  I^CDF 

TCnAL23.7>~TCDDHXWAIENlS,  Ib/hr 


1  2  3 


INONERATC^  STACK 


06-1093 

06^t93 

06-1293 

0745-1501 

0710-1258 

0756-1416 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.47E-12  . 

ND< 

1.49E-12 

1.46E-12 

2.95&-13 

Z2/SH3 

5.12E^ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.47E-11 

1.49E-11 

ND< 

732E-12 

ND 

ND 

ND 

ND 

1.47E-11 

ND< 

7.47E-12 

ND< 

5.8^12 

ND 

ND 

ND 

2SD 

1.47E-11 

1.49E-12 

ND< 

732E-12 

1.47E-12 

7.47E-13 

ND< 

732&-13 

ND 

ND 

ND 

ND 

0.0 

0.0 

0.0 

0.0 

0.0  - 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

3.27&-11  1.74E-11  1.98E-12 


ND = Not  detected  in  sample  train. 

ND  <= Either  not  detected  in  sanqjle  train  aid  quantified  in  anotber  test  rua  <x  test  run  vahjes  were  less  tlan  blank  train  values  airi 
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RMA-SQI 

DENVER,  COLORADO 
TMAL  BURN  TEST  PROGRAM 
TABLE  5-*  (cont) 

SUMMARY  OF  DIOXIN  AND  FURAN  TEST  DATA  AND  TEST  RESULTS 


lESrtlATA 
Test  nm  number 
Testlocatioa 
Test  date 
Test  time  period 


1 

06-l(>93 

0745-1501 


TDXKTTY  EQUIVAIJENCYEMrSSIC»IS  (FqERs/S9),  ng/Uscm 


23,7^TCDD 

U3,7,WPeCDD 

lZ3A7,WfaCDD 

l^,6,7,WfeCDD 

123,7.8,9fttCDD 

1Z3A6J3,9<X3DD 


ND 

ND 

ND 

ND 

ND 

5.0SE-08  » 
1.02E-08 


Total  TCDD 
TotalPeCDD 
Total  HsCDD 
Total  l^pCDD 


0.0 

0.0 

0.0 

0.0 


23,7MTCDF 

lZ3,7,W>ea)F 

23,4,7,8-IfeCDF 

12^AJMisCDF 

lZ3,6J34feCDF 

1Z3JAW&CDF 

23.4,6,7.&ftcCDF 

1Z3A6.7>I^CDF 

l.Z3,4,7.8.9^CDF 

1Z3A63*1WX3DF 


5.08E^ 

ND 

ND 

5.08E-07 

ND 

ND 

ND<  5.08E^ 
5.08&08 
ND 
ND 


Total  TCDF  00 

Total  PeCDF  0.0 

Total  HjcCDF  0.0 

Total  l^CDF  0.0 


2  3 

IbONERATCXi  STACK 

06-lt^  06-12-93 

0710-1258  0756-1416 


ND 

ND 

ND 

ND 

ND 

ND<  5.01E-08 
7.52&09 

OX) 

0.0 

0.0 

0.0 

5.01&07 

ND 

ND 

ND<  2.51&07 

ND 

ND 

5.0IE-08 

2.516-08 

ND 

ND 

0.0 

0.0 

0.0 

0.0 


ND 

ND 

ND 

ND 

ND 

5.0S&O8 

1.78&08 

0.0 

0.0 

0.0 

0.0 

ND<  2.54&<r7 

ND 

ND 

ND<  Z03Er07 

ND 

ND 

.ND<  25ffi-07 
ND<  2.54E-08 
ND  • 

ND 

0.0 

0.0 

0.0 

0.0 


TOTAL  23.7^TCDD  EQUlVAl£^aS,  nsMson 


1.13&06 


5.&ffi-07 


6.85&08 


ND — Not  detected  in  sample  train. 

^T>  < =Eitber  not  detected  in  san5)te  train  and  quantified  in  anotber  test  ruiL  or  test  run  values  were  less  than  blank  train  vah«s  aoi  the  detection  limit  is 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-5 

SUMMARY  OF  METALS  TESTDATA  AND  TEST  RESULTS 


TESTDATA 
Test  nm  number 
Test  location 
Test  date 
Test  time  period 

SAMPLING  DATA 

Sampling duiatinn^  min. 

Nozzle  diameter,  in. 

Baiometnc  pressure,  in.  Hg 
Avg.  orifice  press,  dift,  in  H2O 
Avg.  dry  gas  meter  temp.,  deg  F 
Avg.  abs.diy  gasiiieta’ten:^.,deg.R 
Total  liquid  collected  by  train,  ml 
Std.  voL  of  1^0  vapor  colL,  cu.ft 
Dry  gas  meter  calilnatiaa  factor 
Sample  voL  at  meter  oond.,  def 
Saiiq)le  vol  at  std.  cond.,  dsef 
Percent  of  isoldnetic  .sampling 

GAS  STREAM  OOMPOSmCN  DATA 

(X)2,  %  by  volume,  dry  basis 
O2,  %  by  vokune,  dry  basis 
CX),  %  by  volume,  dry  basis 
N2,  %  by  vohune,  ciiy  basis 
Molecular  wt  of  dry  gas,  Ib/Ib  mole 
H2O  vapor  in  gas  stream,  prop,  by  vol 
Mole  fiactionofdry  gas 
Molecular  wt  of  wet  ^  ib/l>  mole 

GAS  STREAM  VELOCTIY  AND  \TXXlMEnUC  FLOfW  DATA 
Ooss  sectional  nozzle  area,  sq.ft 
Static  pressure,  in.  H2O 
Static  pressure,  in.  Hg 
Absolute  pressure,  in.  Hg 
Avg.  temperature,  deg.  F 
Avg.  absolute  tcniqrexatuie,  degR 
Pitot  tube  coefficient 
Total  number  of  traverse  points 
Avg,  gas  stream  velocity,  ft/sec 
Stack/duct  cross  secdonal  area,  sq.ft. 

Avg.  gas  stream  volumetric  Qow,  wacf/'min. 

Avg.  gas  stream  volumetric  flow,  dsef^min- 


1 

2 

INCINERATOR  STACK 

3 

064(H» 

06-11-93 

06^2^ 

0745-4032 

0710-0953 

0756-1101 

120.0 

120.0 

120.0 

0.375 

0.375 

0.375 

24.79 

24.57 

24.62 

1.75 

1.70 

-1.77 

78.50 

81.63 

80.69 

539 

542 

541 

27351) 

2636J0 

2526j0 

128.7 

124.1 

118.9 

1.001 

1.001 

1.001 

91.757 

91.638 

92.469 

74.974 

73.777 

74.742 

100.2 

98.6 

94.7 

10.1 

9.9 

10.1 

3.4 

3.5 

3.6 

0.0 

0.0 

0.0 

86.5 

86.6 

86.4 

29.8 

29.7 

29.8 

0.632 

0.627 

0.614 

0.368 

0.373 

0.386 

2Z3 

22.4 

22.5 

0.000767 

0.000767 

.  0.000767 

-0.13 

-0.15 

-0.17 

-0.010 

-(XDll 

-0.013 

24.78 

24.56 

24.61 

185 

184 

183 

645 

644 

643 

0.84 

0.84 

0.84 

30 

30 

30 

54.3. 

54.0 

54.9 

9.62 

9.62 

9.62 

31300 

31200 

31700 

7800 

7800 

'8300 

Standard  conditions  68  deg,  F.  (20  deg.  C)  and  29.92  in  Hg  (760  mm  14i) 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  5-5  (cont) 

SUMMARY  OF  METALS  TEST  DATA  AND  TEST  RESULTS 


TEST  DATA 

Test  run  number  12  3 

Test  location  INCINERATOR  STACK 


Test  date 

06-10-93 

06-llr93 

06-12-93 

Test  time  period 

0745-1032 

07104)953 

0756-1101 

METALS  LABORATORY  REPORTDAXA,  ng 

Antimony  (Sb) 

10.40 

11.25 

11.20 

Arsenic  (As) 

ND< 

40.30 

11.40 

ND< 

40.30 

Barium(]to) 

ND< 

80.60 

38.50 

ND< 

80.50 

Bcryllium(^) 

ND< 

2.06 

ND< 

0.40 

ND< 

2.06 

Cadmiiim(Cd) 

1.65 

ND< 

1.96 

ND< 

2.06 

Chmrmum  (Cr) 

ND< 

4.00 

2.83 

ND< 

4.00 

Coppei(Cu) 

3808^0 

431920 

3666.00 

Lead(Pb) 

56.25 

62.30 

55.05 

Mercury  ^g) 

124.57 

109.22 

143.88 

Nicljel(Ni) 

ND< 

16.10 

7.20 

ND< 

16.10 

SeIemum(Se) 

ND< 

40.30 

ND< 

22.20 

ND< 

40.30 

SiIver(Ag) 

3.25 

ND< 

3.60 

ND< 

4.00 

Thallium^n) 

ND< 

40.30 

ND< 

33.50 

ND< 

40.30 

Vanadiurn(V) 

ND< 

20.10 

2.35 

ND< 

20.10 

Zinc(2^) 

522.20 

981.65 

103835 

METALS  CX^CENTRATIGNS, 

Antimony  (Sb) 

4.90 

5.38 

5.29 

Arsenic  (As) 

ND< 

18.98 

5.46 

ND< 

19.04 

Batium(&) 

ND< 

37.96 

18.43 

ND< 

38.03 

BerylIium(Be) 

ND< 

0.97 

ND< 

0.19 

ND< 

0.97 

Caecum  (Cd) 

0.78 

ND< 

0.94 

ND< 

0.97 

Guomium  (Or) 

ND< 

1.88 

1.35 

ND< 

1.89 

Coppci(Cu) 

1793.85 

206722 

173195 

Lead(Pb) 

26.49 

29.82 

26.01 

Merony  (Hg) 

58.67 

52.27 

67.97 

Nickel  ^1) 

ND< 

7.58 

3.45 

ND< 

7.61 

Seleniu^Se) 

ND< 

18.98 

ND< 

10.63 

ND< 

19.04 

SiIver(Ag) 

1.53 

ND< 

1.72 

ND< 

1.89 

11^111001(11) 

ND< 

18.98 

ND< 

16.03 

ND< 

19.04 

VanadiuiiQ(V) 

ND< 

9.47 

1.12 

ND< 

9.50 

Zinc(^) 

245.<H 

469.83 

490.55 

METALS  CXX^CENXRATIGNS,  Ifa/dscf 

Antimony  (Sb) 

3.06E-10 

3.36E-10 

3.30E-10 

Arsenic  (As) 

ND< 

1.19E09 

3.4IE-10 

ND< 

1.19E09 

Barium(]to) 

ND< 

2.37&09 

1.15E-09 

ND< 

2.37E4)9 

Beryllium^) 

ND< 

6.06E-11 

ND< 

1.20E-11 

ND< 

6,08&41 

Cadmium  (Cd) 

4.85E-11 

ND< 

5.86E-11 

ND< 

6.08B-11 

Chromium  (Cr) 

ND< 

1.18E-10 

8.46&41 

ND< 

1.18E-10 

Copper(Cu) 

1.12&07 

1.29&07 

1.0S&07 

Lead(Pb) 

1.65&09 

1.86E4)9 

1.62&09 

Mercury  (Hg) 

3.66&09 

3.26E-09 

4.24E4)9 

Nickel  (I^i) 

ND< 

4.73&-10 

2.15&-10 

ND< 

4.75E40 

SeIenium(Se) 

ND< 

1.19E09 

ND< 

6.63&40 

ND< 

1.19E09 

Silvcr(Ag) 

9.56E-11 

ND< 

1.08&40 

ND< 

1.18)&40 

Thallium(n) 

ND< 

1.19E09 

ND< 

1.00E4)9 

ND< 

1.19B09 

Vanadiuii)(V) 

ND< 

5.9I&10 

7.02E-11 

ND< 

5.93E-10 

Zinc(^) 

1.54E08 

2.93E4)8 

3.06E08 

METALS  OCX^CENTRATICNS,  Vb/hr  0) 

Antimony  (Sb) 

1.44E04 

1.58&04 

1.64&04 

Arsenic  (As) 

ND< 

5.S6ErM 

1.60&04 

ND< 

5.89E4)4 

Baiium(]^) 

ND< 

1.11&03 

5.40&04 

ND< 

1.18&03 

Beryllium(Be) 

ND< 

ND< 

5.61&06 

ND< 

3.01E05 

Cadonum  (Cd) 

2.28&05 

ND< 

2.75&05 

ND< 

3.01E05 

Chromium  (G) 

ND< 

5.52E05 

3.97E4)5 

ND< 

5.84E05 

Coppcr(Cu) 

5.26&02 

6.06E4)2 

5.35E02 

Lead(Pb) 

7.76&04 

8.74E04 

8.04E04 

Mercury  ^ig) 

1.72&03 

1.53E03 

2.10&03 

Nickel  (I^i) 

ND< 

2.22E04 

1.01EO4 

ND< 

2.35E04 

Selenium(Se) 

ND< 

5.56&04 

ND< 

3.11&04 

ND< 

5.89&04 

Silvcr(Ag) 

4.49&05 

ND< 

5.05&05 

ND< 

5.84&05 

Thallium(n) 

ND< 

5.56E^ 

ND< 

4.70&O4 

ND< 

5.89&04 

Vanadiiim(V) 

ND< 

2.77&04 

3.3aE4)5 

ND< 

2.94&04 

Ziuc(^) 

7.21&03 

1.38Er02 

1.52E02 

Standard  conditions^  68  deg.  F.  (20  deg.  C.)  and  29.92  inHg  (760  mml^) 
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RMA.-SQI 

DENVER,  COLORADO 
IRIAL  BURN  TEST  ntOGRAM 
TABLE  5-6 

SUMMARY  OF  HEXAVALENT  CHROMIUM  TESTDATA  AND  TEST  RESULTS 


TESTDATA: 

Test  nm  number 
Test  location 
Test  date 
Test  time  period 

SAMPLING  DATA: 

Sampling  duratioo,  min. 

Nozzle  diameter^  in. 

Cross  sectional  nozzle  area.  sq.ft. 

Barometric  pcessuxe,  in.  Hg 
Avg.  orifice  press,  diff.,  inHp 
Avg,  dry  gas  meter  temp.,  deg  F 
Avg.  abs.  dry  gas  meter  temp.,  deg.  R 
Total  liquid  collected  by  train,  ml 
Std.  vol.  of  H2O  vapor  colL,  cu.ft. 

Dry  gas  meter  calibration  factor 
Sample  voL  at  meter  cond..  dcf 
Sample  voL  at  std.  cond.,  dscf  (1) 

Percent  of  isokinetic  sanqiling 

GAS  STREAM  OOMPOSIDONDATA: 

OO2,  %  by  volume,  dry  basis 
O2,  %  by  volume,  dry  basis 
GO.  %  by  volume,  dry  basis 
N2,  %  by  volume,  dry  basis 
Molecular  wt  of  dry  gas,  Ib/lb  mole 
H2O  vapor  in  gas  stream,  prop,  by  voL 
Mole  fraction  of  dry  gas 
Molecular  wt  of  wet  gas,  Ib/lb  mole 

GAS  STREAM  VELCX3TY  AND  VOlXlMEIiaC  FLOW  DATA: 
Static  pressure,  in.  H2O 
Static  pressure,  in.  Hg 
Absolute  pressure,  in.  Hg 
Avg.  temperature,  deg.  F 
Avg.  absolute  temperature,  degJR. 

Pitot  tube  coefflcient 

Total  number  of  traverse  points 

Avg.  gas  stream  velocity,  fL/sec. 

Stack/duct  cross  sectional  area,  sq.ft. 

Avg.  gas  stream  volumetric  flow,  wacftoin. 

Avg.  gas  stream  volumetric  flow,  dscf/min. 

LABORATORY  REPORT: 

Total  Qf^  catch,  ug 

HEXAVALENT  CHROMIUM  EMISSIONS: 

Concentration,  ug/dscm 
Mass  rate,  Ibsyfar 


1 

2 

INONERArOR  STACK 

3 

06-10-93 

06-11-93 

0642-93 

113(H552 

10344341 

11374440 

120.0 

120.0 

120.0 

0.354 

0.354 

0.354 

0.000683 

0.000683 

0.000683 

24.79 

2457 

24.62 

1.27 

1.32 

1.33 

88 

86 

88 

548 

546 

548 

2313.0 

2347.0 

2297.0 

108.9 

1105 

108.1 

0.9923 

1.0010 

0.9923 

79.721 

80.888 

82.397 

63.388 

64.492 

65.008 

102.4 

98.4 

100.0 

10.1 

9.9 

10.2 

3.4 

35 

3.4 

0.0 

0.0 

0.0 

865 

86.6 

86.4 

29.75 

29.73 

29.76 

0.632 

0.631 

0.625 

0.368 

0.369 

0.375 

22.3 

22.3 

22.4 

-0.24 

-0.20 

-0.18 

-0.018 

-0.015 

-0.013 

24.77 

2456 

24.61 

183 

182 

182 

643 

642 

642 

0.84 

0.84 

0.84 

12 

12 

12 

50.3 

53.6 

52.0 

9.62 

9.62 

9.62 

29000. 

30900 

30000 

7300 

7700 

7600 

0.37  B 

0.07  B 

<  0.80 

0.206  0.038  <  0.435 

5.61&06  1.10&06  <  1.24&05 


(1)  Standard  conditions  =  68  deg.  F.  (20  deg.  C)  and  29.92  inches  Hg  (760mm  Hg) 

<  =  Not  detected  in  sample  train. 

B  =  Delected  in  site  blank:  reported  values  have  been  blank  conected. 

BC= Detected  in  site  blank;  test  nm  values  were  less  than  site  blank  values:  detection  limit  is  reported. 
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September  1993 


Table  5-7 

CO,  CO2,  O2,  SO2,  NO^,  THC  and  HCl  Emission  Results 


Parameter 

Run  #1 

Run  #2 

Run  #3 

Average 

Carbon  Monoxide 
(1-hr  rolling  avg.) 

49.5  ppm 

47.4  ppm 

57.6  ppm 

51.5  ppm 

Carbon  Dioxide 

10.14% 

9.74% 

10.29% 

10.06% 

Oj^gen 

3.37% 

3.74% 

3.40% 

3.50% 

Sulfur  Dioxide 

20.7  ppm 

1.13  ppm 

145  ppm 

55,6  ppm 

Nitrogen  Oxides 

119.2  ppm 

142.0  ppm 

130.7  ppm 

130.6  ppm 

Hydrogen  Chloride 

1.74  ppm 

2.07  ppm 

3.70  ppm 

2.50  ppm 

Total  Hydrocarbons 

5.53  ppm 

9.61  ppm 

5.06  ppm 

6.73  ppm 
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[September  1993 

Table  5-8 


Summaiy  of  Analytical  Results  for 
Basin  F  Waste  Feed  (LF) 


Parameter^ 

Run  #1 

Run  #2 

Run  #3 

Volatile  Organics'^ 

•  Chloromethane  (ug/L) 

1750 

1,350 

1,550 

•  Methylene  Chloride  (ug/L) 

410  B' 

41  B 

82.5  B 

•  Acetone  (ug/L) 

3100  B' 

2,700  B 

4,000  B 

•  2-Butanone  (ug/L) 

<250“ 

165 

130  J 

•  Toluene  (ug/L) 

ND 

<50“ 

<50“ 

•  Dimethyldisulfide  (ug/L) 

<120“ 

18.5  J 

32  J 

Semivolatile  Organics 

ND 

ND 

ND 

Pesticides 

•  Mevinphos  (ug/L) 

ND 

170 

150 

•  Diazinon  (ug/L) 

ND 

6.9 

6.3 

•  Methyl  Parathion  (ug/L) 

4.7 

22 

19 

•  Ronnel  (ug/L) 

4.6 

4.3 

3.6  J 

•  Fenthion  (ug/L) 

23 

18 

12 

•  Ethyl  Parathion  (ug/L) 

ND 

14 

11 

•  Merphos  (ug/L) 

3.8  J 

37 

•  Azinphos  Methyl  (ug/L) 

2.5  J 

ND 

ND 

•  Tokuthion  (ug/L) 

2.6 

4.7 

5.5 

•  Aldrin  (ug/L) 

55 

52 

89 

•  Dieldrin  (ug/L) 

51 

45 

86 

•  Endrin  (ug/L) 

48 

42 

72 

•  Endrin  ketone  (ug/L) 

2.0 

ND 

2.9 

HaUdes 

•  Bromide  (mg/L) 

999 

1,010 

1,060 

•  Chloride  (mg/L) 

153,000 

•  Fluoride  (mg/L) 

2,220 

Sulfate  (mg/L) 

18,000 

18,500 

19,300 

Density  (g/mL) 

1.20 

1.20 

1.20 

Heating  Value 

Sample  did  not  ignite,  || 

Dioxins /Furans 
•  1234678-HpCDD  (ppq) 

ND 

292 

204 

•  OCDD  (ppq) 

ND 

2,320 

1,580 

•  123478-HxCDF  (ppq) 

ND 

ND 

58.2 

•  123678-HxCDF  (ppq) 

ND 

ND 

26.8 

•  234678-HxCDF  (ppq) 

ND 

90.3 

(76.4)' 

•  1234678-HpCDF  (ppq) 

ND 

(120)' 

213 

•  OCDF  (ppq) 

ND 

326 

766 

MK01\RPT:05189008.001\s5 


5-50 


08/26/93 


Table  5-8 

Summaiy  of  Analytical  Results  for 
Basin  F  Waste  Feed  (LF) 
(Continued) 


September  1993 


Parameter^ 


Run  #1 


Dioxins/Furans  ('continued 


•  TOTAL  TCDD  (ppq) 

•  TOTAL  HpCDD  (ppq) 

•  TOTAL  TCDF  (ppq) 

•  TOTAL  PeCDF  (ppq) 

•  TOTAL  HxCDF  (ppq) 

•  TOTAL  HpCDF  (ppq) 


Metals 

•  Antimony  (mg/L) 

•  Arsenic  (mg/L) 

•  Barium  (mg/L) 

•  Beryllium  (mg/L) 

•  Cadmium  (mg/L) 

•  Chromimn  (mg/L) 

•  Copper  (mg/L) 

•  Lead  (mg/L) 

•  Mercury  (mg/L) 

•  Nickel  (mg/L) 

•  Lead  (mg/L) 

•  Selenimn  (mg/L) 

•  Silver  (mg/L) 

•  Thallium  (mg/L) 

•  Vanadium  (mg/L) 

•  Zinc  (mg/L) 


Ash  Content  (%) 


Water  Content  (%) 


Total  Suspended  Solids  (mg/L) 


Total  Dissolved  Solids  (mg/L) 


270,000 


“Analytes  not  listed  were  reported  as  non-detects. 

■’Average  reported  value  of  two  grab  samples  taken  at  beginning  and  end  of  each  test  run. 

The  "B"  flag  is  used  when  the  analyte  is  foimd  in  the  associated  blank  and  in  the  sample.  It  indicates 
possible/probable  laboratory  blank  contamination. 

The  average  value  for  the  two  grab  samples  was  less  than  the  highest  detection  limit  value. 

*0  indicates  the  estimated  maximiun  possible  concentration. 
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Table  5-9 


Summaiy  of  Analytical  Results  for  POHC  Analysis 


Parameter 

Ron  #1 

Run  #2 

Run  #3 

POHC  -  Chlorobenzene 

•  Grab  Sample  1 

92% 

94% 

92% 

•  Grab  Sample  2 

94% 

93% 

92% 

POHC  -  Carbon  Tetrachloride 

•  Grab  Sample  1 

95% 

93% 

91% 

•  Grab  Sample  2 

95% 

73%* 

93% 

4^ 

A  significant  concentration  of  chlorobenzene  was  found  in  this  analysis;  samphng  technique 
error  suspected. 


I 


I 

I 

I 
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Table  5-10 


Summaiy  of  Analytical  Results  for  Makeup  Water  (MW) 


Parameter* 

Rims  #1,2, 3 

Volatile  Organics 

Rim  1 

Run  2 

Run  3 

•  Methylene  Chloride  (ug/L) 

13  B' 

3  J 

10  B 

•  Acetone  (ug/L) 

ND 

ND 

3  J 

•  Chloroform  (ug/L) 

30 

41 

32 

•  Bromodichloromethane  (ug/L) 

6 

8 

7 

♦  Dibromochloromethane  (ug/L) 

0.7  J 

ND 

23 

•  Bromoform  (ug/L) 

0.7  J 

ND 

ND 

Semivolatile  Organics^ 

•  Di-n-Butylph^alate  (ug/L) 

1  JB 

•  bis(2-Ethylhexyl)phthalate  (ug/L) 

1  JB 

Pesticides^ 

ND  1 

Dioxins /Furans^’ 

•  OCDD  (ppq) 

(32.0)*' 

•  123478-HxCDF  (ppq) 

(3.6)0 

•  123678-HxCDF  (ppq) 

2.6 

•  234678-HxCDF  (ppq) 

8.7 

•  1234678-HpCDF  (ppq) 

10.5 

•  OCDF  (ppq) 

68.9 

•  TOTAL  TCDD  (ppq) 

(13.0)0 

•  TOTAL  HxCDF  (ppq) 

11.8 

•  TOTAL  HpCDF  (ppq) 

13.4 

Metals’^ 

•  Antimony  (ug/L) 

ND 

•  Arsenic  (ug/L) 

3.0 

•  Barium  (ug/L) 

ND 

•  Beryllium  (ug/L) 

1.9 

•  Cadmium  (ug/L) 

ND 

•  Chromium  (ug/L) 

ND 

•  Copper  (ug/L) 

19.3 

•  Lead  (ug/L) 

ND 

•  Mercury  (ug/L) 

ND 

•  Nickel  (ug/L) 

ND 

•  Selenium  (ug/L) 

ND 

•  Silver  (ug/L) 

ND 

•  Thallium  (ug/L) 

ND 

•  Vanadium  (ug/L) 

7.7 

•  Zinc  (ug/L) 

55.2 

Total  Halides^ 

•  Chloride  (mg/L) 

30.4 

“Analytes  not  listed  were  reported  as  non-detects. 

'The  three  test  runs  were  composited  into  one  sample  for  analysis. 

The  ”B"  flag  is  used  when  the  analyte  is  found  in  the  associated  blank  and  in  the  sample.  It  indicates 
possible/probable  laboratory  blank  contamination. 

'^0  indicates  the  estimated  maximum  possible  concentration. 
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Table  5-11 


Summaiy  of  Analytical  Results  for  Caustic  Solution  (CS) 


Parameter® 


Runs  #1^53’’ 


Volatile  Organics 


•  Methylene  Chloride  (ug/L) 

•  Acetone  (ngA-) 


Semivolatile  Organics 


Run  1 


160  B' 
HOB' 


Dioxins  /Furans*’ 

•  123478-HxCDD  (ppq) 

•  123678-HxCDD  (ppq) 

•  123789-HxCDD  (ppq) 

•  OCDD  (ppq) 

•  23478-PeCDF  (ppq) 

•  123478-HxCDF  (ppq) 

•  123678-HxCDF  (ppq) 

•  234678-HxCDF  (ppq) 

•  1234678-HpCDF  (ppq) 

•  TOTAL  TCDD  (ppq) 

•  TOTAL  HxCDD  (ppq) 

•  TOTAL  PeCDF  (ppq) 

•  TOTAL  HxCDF  (ppq) 

•  TOTAL  HpCDF  (ppq) 


Metals 

•  Antimony  (ug/L) 

•  Arsenic  (ug/L) 

•  Barium  (ug/L) 

•  Beryllium  (ug/L) 

•  Cadmium  (ug/L) 

•  Chromium  (ug/L) 

•  Copper  (ug/L) 

•  Lead  (ug/L) 

•  Mercury  (ug/L) 

•  Nickel  (ug/L) 

•  Selenium  (ug/L) 

•  Silver  (ug/L) 

•  Thallium  (ug/L) 

•  Vanadium  (ug/L) 

•  Zinc  (ug/L) 


Total  Halides 


•  Chloride  (mg/L) 

•  Fluoride  (mg/L) 


Density  (g/mL) 


Run  2 


160  B 
91  J 


33.3)'’ 

29.7)“ 

(41.0)“ 

(94.4)“ 

(293)“ 

29.9 

(24.0)“ 

70.4 

28.6 

(75.8)“ 

(103)“ 

(29.6)“ 

95.6 

36.7 


Run  3 


160  B 
63  J 


“Analytes  not  listed  were  reported  as  non-detects. 

‘The  three  test  runs  were  composited  into  one  sample  for  analysis. 

The  "B"  flag  is  used  when  the  analyte  is  found  in  the  associated  blank  and  in  the  sample.  It 
indicates  possible/probable  laboratory  blank  contamination. 

“(  )  indicates  the  estimated  maximum  possible  concentration. 
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Table  5-12 


Summaiy  of  Analytical  Results  for  Brine  (BR) 


Parameter* 

Run#!” 

Run  #2'’ 

Run  #3^ 

Volatile  Organics 

•  Methylene  Chloride  (ug/L) 

11  6“= 

120  B' 

17  J 

Semivolatile  Organics 
•  Phenol  (ug/L) 

7  J 

ND 

ND 

•  Benzoic  Acid  (ug/L) 

36  J 

42  J 

40  J 

•  Diethylphthalate  (ug/L) 

ND 

1  J 

3  J 

•  Pentachlorophenol  (ug/L) 

ND 

2  J 

ND 

•  Di-n-Butylphthalate  (ug/L) 

3  JB 

3  JB 

3  JB 

•  bis(2-Ethylhe3tyl)phthalate  (ug/L) 

ND 

ND 

2  J 

Pesticides 

ND 

ND 

ND 

Dioxins/Furans 

ND 

ND 

ND 

Metals 

•  Antimony  (mg/L) 

ND 

ND 

ND 

•  Arsenic  (mg/L) 

3.1 

2.7 

2.9 

•  Barium  (mg/L) 

ND 

ND 

ND 

•  Beryllium  (mg/L) 

0.10 

ND 

ND 

♦  Cadmium  (mg/L) 

ND 

ND 

ND 

•  Chromium  (mg/L) 

1.8 

2.0 

2.1 

•  Copper  (mg/L) 

2,550 

2,650 

2,730 

•  Lead  (mg/L) 

0.67 

1.12 

ND 

•  Mercury  (mg/L) 

0.01 

0.01 

ND 

•  Nickel  (mg/L) 

24.8 

25.6 

26.7 

•  Selenium  (mg/L) 

0.22 

ND 

ND 

•  Silver  (mg/L) 

ND 

ND 

ND 

♦  Thallimn  (mg/L) 

ND 

ND 

ND 

•  Vanadium  (mg/L) 

1.1 

ND 

ND 

•  Zinc  (mg/L) 

25.1 

17.7 

17.8 
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Table  5-12 

Summaiy  of  Analytical  Results  for  Brine  (BR) 
(Continued) 


Parameter* 

Ran  #1** 

Run  #2" 

Run  #3'’ 

Total  Halides 
•  Bromide  (mg/L) 

■m 

970 

983 

♦  Chloride  (mg/L) 

131,000 

140,000 

•  Fluoride  (mg/L) 

HliHi 

35.2 

33.1 

Density  (g/mL) 

1.20 

1.20 

1.20 

pH 

5.3 

5.1 

4.9 

Total  Suspended  Solids  (mg/L) 

6,600 

5,160 

4,730 

Total  Dissolved  Solids  (mg/L) 

269,000 

287,000 

199,000 

Cyanide  (ug/L) 

ND 

ND 

ND 

Sulfide  (mg/L) 

ND 

ND 

ND 

I^Analytes  not  listed  were  reported  as  non-detects. 

'’Average  reported  value  of  two  grab  samples  taken  at  beginning  and  end  of  each  test  run. 

The  "B"  flag  is  used  when  the  analyte  is  found  in  the  associated  blank  and  in  the  sample.  It  indicates 
possible/probable  laboratory  blank  contamination. 

The  average  value  for  the  two  grab  samples  was  less  than  the  highest  detection  limit  value. 

'ND:  None  Detected. 

I' 

I 

I 

I 

I 
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SECTION  6 

QUALITY  ASSURANCE  SUMMARY 

6.1  SUMMARY 

Test  data  reviewed  for  this  report  represent  Trial  Bum  samples  collected  9-12  June  1993, 
and  analyzed  by  Roy  F.  Weston  Analytics  Division,  and  Triangle  Laboratories  of  RTF,  Inc. 
(for  dioxins/fiirans  by  method  8290).  Analyses  were  logged  and  tracked  by  WESTON  RFW 
batch  assignment  for  the  following  analyses:  Volatile  Organic  Sampling  Train  (VOST), 
volatiles  (VOA),  semivolatiles  (BNA),  chlorinated  pesticides/PCBs  (OCP), 
organophosphoms  pesticides  (OPP),  total  dioxins/furans  (TDF),  metals,  and  inorganics. 
Inorganics  may  include  anions  (bromide,  chloride,  fluoride,  iodide,  sulfate,  sulfide), 
ammonia,  cyanide,  pH,  BTU,  density,  HCl,  and  various  solids  analyses  (particulates,  %ash, 
%moisture,  total  dissolved  solids,  total  and  suspended  solids).  In  summary: 


RFW# 

Sample  Type 

Analysts 

9306L822 

Stack  Gas  Audit 

VOST 

9306L857 

Stack  Gas 

VOST 

9306L858 

Stack  Gas 

BNA,  OCP,  OPP 

9306L859 

Stack  Gas,  &  Audit 

Metals 

9306L860 

Liquid  Waste 

VOA,  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L861 

Makeup  Water,  Brine 

VOA,  BNA,  OCP,  OPP,  TDF,  Inorganics,  Metals 

9306L862 

Stack  Gas 

BNA,  OCP,  OPP 

9306L863 

Stack  Gas 

Metals 

9306L864 

Stack  Gas 

HCI,  Particulates 

9306L865 

Caustic  Solution 

VOA 

9306L866 

Stack  Gas 

VOST 

9306L885 

Stack  Gas 

VOST 

9306L901 

Liquid  Waste 

VOA,  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L902 

Brine 

VOA,  BNA,  OCP,  OPP,  TDF,  Inorganics,  Metals 
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RFW# 

Sample  Type 

Anaijsls 

9306L903 

Makeup  Water 

VGA  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L904 

Caustic  Solution 

VOA,  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L905 

Stack  Gas 

BNA,  OCP,  OPP 

9306L906 

Stack  Gas 

HCl,  Particulates 

9306L907 

Stack  Gas 

Metals 

9306L909 

Brine  PE 

VOA  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L910 

Liquid  Waste  PE 

VOA,  BNA,  OCP,  OPP,  Inorganics,  Metals 

9306L926 

Stack  Gas 

POHC 

none^’  ^ 
subbed  to 
Triangle 

Caustic  Solution,  Liquid 
Waste,  Makeup  Water 

TDF  by  Method  8290 

^Corresponds  to  liquid  feed  samples  received  at  WESTON  from  the  following  RFW  Batches:  9306L860, 
9306L861,  9306L901,  9306L903,  9306L904. 


^DF  analysis  of  the  stack  gases  by  Method  23  was  subbed  under  separate  contract  to  Triangle  Laboratories. 
These  results  are  not  evaluated  in  this  QA  Summary. 


I  6.1.1  Document  Authority  for  Criteria 


Test  data  in  support  of  the  RMA-SQI  Trial  Bum  were  reviewed  for  conformance  to  project 
analytical  requirements  and  data  quality  objectives  (DQOs).  Required  methods,  analyte 
lists,  preservation  and  holding  times  are  presented  in  Sections  1.4,  5,  6.4-6.13,  8,  11  of  the 
project  Trial  Bum  Plan,  Volume  I,  September  1992.  A  memo  dated  10  June  1993  regarding 
analysis  of  the  brine  samples  for  dioxins/furans  analysis  by  method  8280  outlines  four  items 
of  method  clarification.  These  items  with  respect  to  anal)^e  list,  number  of  replicates  to  be 
used  for  the  multi-point  calibration  curve,  reporting  limit,  and  surrogate  list  were  approved 
prior  to  sample  analysis  of  the  brines,  and  were  considered  as  amended  to  the  Trial  Bum 
Plan  for  the  purpose  of  this  QA  summary  evaluation. 
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DQOs  for  precision,  accuracy,  and  completeness  are  presented  in  Section  11  of  the  project 
Trial  Bum  Plan  and  Section  2.4  of  the  project  Chemical  Data  Acquisition  Plan  (CDAP), 
October  1992. 


•  For  convenience,  precision  and  accuracy  DQOs  are  provided  in  Tables  6-1 
through  6-9  of  this  report. 

•  The  project  QA  objective  for  laboratory  completeness  is  to  have  95%  of  the 
method  control  data  within  control  criteria.  The  laboratory  completeness  goal 
was  met  for  both  the  stack  gases  as  a  stand  alone  entity,  and  the  project 
overall.  For  this  Trial  Bum,  95%  of  the  control  QC  sample  results 
associated  with  the  stack  gas  samples  were  within  the  accuracy  and  precision 
gocds  stated  in  Tables  6-1  through  6-9;  and  98%  of  the  control  QC  sample 
results  associated  with  the  entire  project  met  QC  criteria.  QC  goals  by 
parameter  group  are  addressed  in  subsequent  sections  of  this  report.  The 
ability  to  meet  or  exceed  completeness  objectives  is  dependent  on  the  nature 
of  samples  submitted  for  analysis.  For  example,  the  analytical  methods 
proposed  for  use  (particularly  for  organics  analyses)  are  intended  for  analysis 
of  environmental  samples  of  low  and  medium  concentrations.  The 
applicabihty  of  these  methods  to  the  RMA-SQI  non-routine  matrices  such  as 
stack  gases,  Basin  F  liquids,  makeup  water,  brines  and  caustic  solution  may 
result  in  poor  method  performance  and  therefore  adversely  impact 
achievement  of  the  data  completeness  goal. 

Project  specific  completeness  goals  account  for  all  aspects  of  sample  handling, 
from  collection  through  data  reporting.  The  level  of  completeness  can  be 
affected  by  loss  or  breakage  of  samples  during  transport,  as  well  as  external 
problems  which  prohibit  collection  of  the  sample.  The  project  QA  objective 
for  overall  completeness  is  to  have  no  less  than  80%  of  the  data  usable 
without  qualification.  The  project  completeness  goals  was  met  for  both  the 
stack  gases  as  a  stand  alone  entity,  and  the  project  overall.  A  total  of  97% 
of  the  method  and  matrix  QC  precision  and  accuracy  data  associated  with  the 
stack  gases  is  within  QC  control  limits.  A  total  of  93%  of  the  method  and 
matrix  QC  precision  and  accuracy  data  associated  with  the  entire  project  is 
within  QC  control  limits. 
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62  METHODS.  ANALYTE  LISTS.  PRESERVATfON  AND  HOLDING  TIMES 

6.2.1  Analytical  Methods 

A  summary  of  the  analytical  methods  employed  during  the  Trial  Bum  is  provided  in 
Table  4-1.  The  methods  used  are  in  100%  conformance  to  the  objectives  stated  in  the  Trial 
Bum  Plan. 

6.2.2  Analvte  Lists 

A  summary  of  the  anal)^ical  parameters  specified  in  the  Trial  Bum  Plan  is  provided  in 
Tables  4-3  through  A-8,  which  provides  a  listing  of  the  analytes  in  the  following  requested 
parameter  groups:  volatile  organic  compounds,  semivolatile  organic  compounds,  pesticides/ 
PCBs  (both  organochlorine  pesticides  and  organophosphate  pesticides),  dioxins/furans, 
metals,  and  total  halides.  Chlorobenzene  is  listed  in  the  Trial  Bum  Plan  (TBP)  as  a  target 
anal3^e  for  both  VOA  and  BNA  EPA  methods  recommend  this  compound  be  analyzed  as 
a  purgeable  (VOA)  and  list  it  as  a  target  analyte  for  VOA  Data  are  reported  for  this 
compound  as  a  VOA,  A  total  of  100%  of  the  requested  analytes  was  reported. 

62.3  Sample  Preservation 

Sample  preservation  is  discussed  in  Section  2.3.2  of  this  Trial  Bum  Report. 

6.2.4  Holding  Times 

Holding  times  were  evaluated  from  time  of  collection  to  time  of  preparation,  and  from  time 
of  preparation  to  time  of  analysis.  In  some  instances  (e.g.,  VOA  or  halide  analysis),  the 
preparation  date  is  the  same  as  the  analysis  date.  TBP  holding  times  were  met  for  the 
initial  analysis  of  100%  of  the  samples  for  all  parameters  except  dioxins/furans  analyzed  by 
method  8290. 
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EPA  method  holding  times  were  met  for  all  dioxins/fnrans  extractions,  analyses  and 
re-analyses;  and  are  useable  without  qualification  according  to  the  EPA  published  methods. 
For  SW-846,  both  method  8280  and  8290  indicate  a  holding  time  of  30  days  to  extraction 
and  45  days  to  complete  analysis.  However,  the  TBP  holding  time  from  collection  to 
extraction  for  analyses  by  method  8290  all  exceeded  the  TBP-spedfied  7  days  to  extraction 
by  9-11  days. 

A  summary  of  holding  time  criteria  checks  follow: 


Analysis: 

Holding  Time  Criteria  Evaluation: 

VOST 

all  matrices  analyzed  within  14  days  of  collection 

VOA 

all  matrices  vdthin  7  days  of  collection  when  not  add-preserved,  and 
within  14  days  of  collection  when  acid-preserved  with  HCl 

BNA 

all  matrices  extracted/analyzed  within  TBP  spedfication 
(7  days  to  extraction,  40  days  for  analysis  of  extract) 

OCP 

all  matrices  extracted/analyzed  within  TBP  specification 
(7  days  to  extraction,  40  days  for  analysis  of  extract) 

OPP 

initial  analysis  for  all  matrices  extracted/analyzed  within  TBP 
specification  (7  days  to  extraction,  40  days  for  analysis  of  extract) 

Brines: 

2  of  3  brines  required  re-extraction  due  to  low  surrogate 
recoveries.  This  re-extraction  was  one  day  past  hold,  and  should 
not  prevent  use  of  the  data. 

Makeup  Water: 

1  makeup  water  sample  required  re-extraction  due  to  low 
surrogate  recoveries.  This  re-extraction  was  one  day  past  hold, 
and  should  not  prevent  use  of  the  data. 

I 

I 

I 
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Anatysis: 

Holding  Itme  Criteria  Evaluatiom 

TDF 

Stack  Gases: 

not  evaluated 

Brines: 

all  4  samples  were  initially  extracted/analyzed  within  TBP 
specification  for  method  8280  analyses  (7  days  to  extraction,  40 
days  for  analysis  of  extract).  1  sample  required  re-extraction  due 
to  low  internal  standard  recovery.  This  re-extraction  was  5  days 
past  hold\ 

Liquid  Feed  Samples: 

(caustic  solution,  liquid  waste,  makeup  water) 

aU  6  samples  exceeded  the  TBP  extraction  holding  time  for 

method  8290  (7  days  to  extraction,  40  days  for  analysis  of  extract)^ 

^Note:  aU  evaluated  samples  and  re-extractions  were  extracted  and 
analyzed  within  the  EPA  SW-846  method  recommendation  of  30  days 
fi'om  collection  for  extraction  and  45  days  fi'om  collection  to 
complete  analysis. 

Inorganics 

all  matrices  prepped/analyzed  within  TBP  specification 

Metals 

all  matrices  digested/ analyzed  within  TBP  specification 
(28  days  to  preparation  for  Hg,  180  days  for  other  metals) 

6.3  PRECISION  AND  ACCURACY  DOOs 

6.3.1  Variance  from  TBP-Specified  Criteria 

6.3.1.1  VOST 

DQOs  for  VOST  analysis  are  not  specified  in  the  TBP.  For  this  review,  a  50-150%  recovery 
window  was  used  to  evaluate  surrogate  performance.  100%  of  all  analyses  met  this  criteria. 

6.3.1.2  OPP  Surrogate/Matrix  Spike  Components 

For  OPP,  the  TBP-spedfied  list  of  surrogate  and  target  spiking  compounds  was  changed. 
With  respect  to  the  Trial  Bum  objective  to  determine  absence/presence  of 
organophosphoms  pesticides  (OPPs)  in  Basin  F  Liquids,  no  adverse  affect  to  useabilitv  is 
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presented  by  use  of  the  alternate  list  of  spiking  compounds  for  surrogate  and  matrix  spike 
analysis.  The  target  compound  list  for  this  project,  with  the  compounds  presented  in  order 
of  elution  on  the  primary  analysis  column,  is  shown  in  Table  A.  Historical  data  for  the 
Basin  F  liquid  shows  no  previous  history  of  OPPs  (Trial  Bum  Plan,  Table  1-1).  With  no 
site-specific  compounds  of  interest. 


selection  of  the  spiking  solution 
components  for  presentation  in  the  TBP 
was  based  on  operating  practices  in  the 
Analytics  Division  at  the  time  the  TBP 
was  initially  drafted.  Since  that  time 
the  components  of  the  spiking  solution 
have  been  changed,  providing: 

•  A  greater  number  of 
compounds  (8  versus  5) 
as  indicators  of  QC  per¬ 
formance. 

•  A  QC  check  at 
approximately  five  minute 
intervals  over  the 
chromatographic  run  for 
more  frequent  indication 
of  performance  through¬ 
out  the  run. 

•  Good  separation  to  allow 
for  positive  identification. 
i.e.,  minimized  co-elution 
and  interferences. 


Table  A 


RT 

TBP 

List 

RT 

Lab 

List 

RMA  Trial  Bum 
Surrogate  and  Target 
OPP  Compound  List: 

2.01 

Dichlorvos 

4.28 

Mevinphos 

8.40 

Ethoprop 

Naled 

Phorate 

Demeton,0 

10.48 

Demeton,S 

11.02 

Atrazine 

12.38 

Diazinon 

Disulfoton 

14.25 

14.25 

Methyl  Parathion 
Ronnel 

Malathion 

16.45 

Fenthion 

Chlorpyrifos 

Ethyl  Parathion 
Trichloronate 

Merphos 

Supona 

Stirophos 

20.42 

Tokuthion 

22.32 

Fensulfothion 

22.88 

Ethion  (surrogate) 
Bolstar 

28.13 

28.13 

Azinphos  methyl 
Coumaphos 

(If  all  OPP  target  compounds  were 


present  in  a  single  sample,  they  would  overlap,  and  inhibit  or  prevent  correct  compound 
identification.  For  calibration,  three  separate  mixes  are  required  in  order  to  adequately 
separate  all  target  compounds  for  identification  and  quantification). 
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The  retention  times  of  the  compounds  specified  for  spiking  m  the  Trial  Bum  Plan,  as  well 
as  those  actually  used  for  spiking,  are  provided  in  Table  A.  to  show  the  greater  coverage 
provided  by  the  spiking  mix  used  over  the  full  mn  time  of  approximately  35  minutes. 

6.3.1.3  OPP  Control  Limits 

Control  limits  used  to  evaluate  the  smrogate  ethion  were  the  same  as  those  listed  for  the 
TBP-specified  surrogate  triphenylphosphate:  40-140%  recoveiy.  Control  limits  for  the 
target  compounds  methyl  parathion  and  methyl  azinphos  were  obtained  from  the  TBP.  For 
other  spiked  target  compounds  not  addressed  in  the  TBP,  a  50-150%  recovery  window  and 
30%  RPD  were  used  to  evaluate  target  compound  performance.  These  criteria  are 
equivalent  to,  or  in  most  instances  are  more  stringent  than,  the  limits  provided  for  the 
compounds  specified  in  the  TBP.  Tables  6-5  and  6-6  show  these  spiking  compounds  and 
criteria. 

6.3.1.4  Stack  Gas  Extractables:  Sample  Prep 

In  order  to  maintain  the  desired  project  detection  limits,  a  single  limited-volume  extract  was 
obtained  for  all  organic  extractables  (BNA,  OCP,  and  OPP).  This  precluded  addition  of 
OPP  surrogates  and  spikes  due  to  co-elution  with  OCP  surrogates  and  target  analytes, 
therefore,  12  of  the  48  analyses  have  no  recovery  data  available  for  OPP.  The 
corresponding  OCP  recoveries  for  the  composites  provide  mformation  on  general  extraction 
efficiency  and  recovery  for  these  batches.  The  respective  RFW  numbers  are: 


9306L858-009 

9306L858-010 

9306L858-011 

9306L858-012 

TBURN-SB-WATER 

COMP  FH  RNl 

COMP  BH  RNl 

COMP  FH  SB 
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6.32  Stack  Gas  Analyses 

Stack  gas  samples  were  collected  for  VOST,  BNA,  OCP,  OPP,  metals,  HCl,  and  particulates 
in  three  separate  test  bums  over  three  consecutive  days,  10,  11,  and  12  June  1993,  On  9 
June,  a  VOST  audit  sample  was  collected,  and  on  10  June  a  multi-metals  audit  sample  was 
collected.  Evaluation  of  QC  indicators  analyzed  concurrent  to  these  audit  samples  is 
included  in  this  QC  Summary.  Results  of  audit  samples  are  discussed  in  Section  7.2. 


Test 

Number  ef  Samples 

Method  (2C:  %  total 
meeting  QC  criteria 

Smnple  QC:  %  total 
meeth^  QC  criteria 

VOST 

A  total  of  67  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  VOST. 

100%  of  91  results  met 
QC  precision  and 
accuracy  criteria 

99%  of  156  recoveries 
met  QC  precision  and 
accuracy  criteria 

BNA 

A  total  of  8  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  BNA. 

93%  of  102  results  met 
QC  precision  and 
accuracy  criteria 

100%  of  66  results  met 
QC  precision  and 
accuracy  criteria 

OCP 

A  total  of  8  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  OCP. 

89%  of  45  results  met 

QC  precision  and 
accuracy  criteria 

... 

100%  of  20  results  met 
QC  precision  and 
accuracy  criteria 

OPP 

A  total  of  8  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  OPP. 

Due  to  the  nature  of  the  sample  preparation,  OPP 
QC  indicators  could  not  be  analyzed.  Samples 
were  extracted  concurrently  with  OCP,  refer  to 

OCP  results  for  QC  performance. 

metals 

A  total  of  11  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  metals. 

96%  of  48  results  met 

QC  precision  and 
accuracy  criteria 

Only  mercury  was 
spiked.  100%  of  the  5 
obtainable  results  met 

QC  precision  and 
accuracy  criteria  (4  MS 
recoveries  were 
imusable  due  to  the 
high  concentration  of 
mercury  in  the  unspiked 
samples) 

HCl, 

part 

A  total  of  13  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  HCl  and 
particulates. 

100%  of  4  results  met 

QC  precision  and 
accuracy  criteria 

100%  of  7  results  met 

QC  precision  and 
accuracy  criteria 

I 
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6.3.3  Liquid  Feed  Samples  and  Brines 


For  purpose  of  this  report,  liquid  feed  samples  include  caustic  solution,  liquid  waste,  and 
makeup  water.  Liquid  feed  and  brine  samples  were  collected  for  VOA,  BNA,  OCP,  OPP, 
TDF,  metals,  and  inorganics  on  three  separate  test  bums  over  three  consecutive  days,  10, 
11,  and  12  June  1993.  On  11  June,  PE  samples  characteristic  of  the  liquid  waste  feed  and 
of  the  brine  were  collected  concurrently  with  the  Trial  Bum  samples.  Evaluation  of  QC 
indicators  analyzed  concurrent  to  these  audit  samples  is  included  in  this  QC  Summary. 
Results  of  audit  samples  are  discussed  in  Section  7.2.  In  the  following  summary  table, 
results  of  laboratory  control  samples  analyzed  concurrently  with  the  stack  gas  samples  are 
not  repeated  in  the  totals  formatted  QC. 


Test 

Number  of  Samples 

Method  QC:  %  of  total 
meeting  QC  criteria 

Sam|d.e<K^  %  of  total 
meeting  QC  criteria 

VOA 

A  total  of  20  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  VOA. 

100%  of  36  results  met 
QC  precision  and 
accuracy  criteria 

96%  of  196  results  met 
QC  precision  and 
accuracy  criteria 

BNA 

A  total  of  8  investigative  samples  (including 
blank  train  and  site  blank  samples),  plus 
associated  quality  control  checks,  were 
analyzed  for  BNA. 

95%  of  74  results  met 

QC  precision  and 
accuracy  criteria 

77%  of  174  obtainable 
results  met  QC 
precision  and  accuracy 
criteria 

OCP 

A  total  of  11  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  OCP. 

95%  of  44  results  met 

QC  precision  and 
accuracy  criteria 

84%  of  70  obtainable 
results  met  QC 
precision  and  accuracy 
criteria 

OPP 

A  total  of  11  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  OPP. 

96%  of  74  results  met 

QC  precision  and 
accuracy  criteria 

63%  of  85  obtainable 
results  met  QC 
precision  and  accuracy 
criteria 

metal 

s 

A  total  of  11  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  metals. 

100%  of  359  results  met 
QC  precision  and 
accuracy  criteria 

90%  of  469  obtainable 
results  met  QC 
precision  and  accuracy 
criteria 

Inorg 

A  total  of  78  investigative  samples 
(including  blank  train  and  site  blank 
samples),  plus  associated  quality  control 
checks,  were  analyzed  for  inorganics 

100%  of  73  results  met 
QC  precision  and 
accuracy  criteria 

93%  of  100  results  met 
QC  precision  and 
accuracy  criteria 
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6.3.4  Blank  Analysis 

Methylene  chloride  was  reported  above  the  laboratory  reporting  limit  in  some  VOST/VOA 
method  blanks  and  trip  blanks;  however,  contamination  levels  are  all  less  than  three  times 
the  reporting  limit  for  this  common  laboratory  solvent. 

Laboratory  blanks  for  BNA,  OCP,  OPP  and  TDF  showed  no  contamination  at  or  above  the 
reporting  limit. 

For  metals  analyses,  the  method  blank  for  silicon  associated  with  the  stack  gas  samples 
showed  elevated  levels  of  analyte  (>9,000  ug)  above  the  laboratory  reporting  limit.  Most 
hits  in  the  samples  were  of  significant  enough  levels  that  this  blank  contamination  had  no 
impact;  however,  results  for  samples  9306L859-003  (MMTL-RNl-BHN  @  1,850  ug)  and 
9306L863-003  (MMTL-RN2-BHN  @  89,500  ug)  should  be  examined  as  potential  for  false 
positives.  All  other  method  blanks  were  reported  at  levels  less  than  the  reporting  level, 
although  quantities  between  the  instrument  detection  limit  (IDL)  and  reporting  limit  were 
reported  in  some  blanks  for  arsenic,  boron,  calcium,  lead,  selenium,  silicon,  thallium, 
vanadium  and  zinc. 

AH  method  blanks  for  inorganics  showed  no  contamination  at  or  above  the  reporting  limit. 
6.4  COMPLETENESS 

Review  of  reported  analytes  against  requirements  of  the  TBP  showed  the  following: 
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Analysis: 

Analysis  of  Requested  Analytes  Criteria  Evaluation: 

VOST/VOA 

•  all  specified  analytes  reported 

BNA 

•  chlorobenzene  was  not  reported  with  BNA;  however,  was  reported 
with  the  VOST  and  VOA  results 

OCP 

•  all  specified  analytes  reported 

OPP 

•  all  specified  analytes  reported 

•  surrogate  and  target  compounds  for  spiking  were  not  as  specified 
in  the  TBP,  however,  the  substituted  compounds  provide  a  Icirger 
number  of  compounds  for  evaluation  than  originally  specified  (refer 
to  Sections  6.3. 1.2) 

TDF 

•  all  specified  isomers  reported  in  method  8290 

•  totals  are  reported  for  each  congener  group  in  method  8280 

Inorganics 

•  analytes  with  TBP  specified  DQOs  were  not  applicable  to  this 

Trial  Bum  data  set;  however,  all  analytes  specified  on  the  chain  of 
custody  were  reported 

Metals 

•  all  specified  analytes  reported 

The  laboratory  completeness  goal  of  95%  and  project  completeness  goal  of  80%  with 
respect  to  precision  and  accuracy  DQOs  were  met.  For  the  stack  gases  the  laboratory 
completeness  (based  on  control  QC  sample  results)  and  project  completeness  (based  on 
control  QC  and  matrix  QC  results)  were  95%  and  97%,  respectively.  For  the  overall  project 
(stack  gas  samples  and  other  matrix  samples),  laboratory  and  project  completeness 
assessment  were  98%  and  93%,  respectively. 
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Table  6-1 


Water  Surrogate  Recovery  Limits  -  VOA 


Fraction 

Surrogate  Compound 

%  Recoveiy 
Limits 

VOA 

Toluene-dg 

81-117 

VOA 

4-Bromofluorobenzene 

74-121 

VOA 

l,2-Dichloroethane-d4 

70-121 

Note:  This  list  includes  selected  compounds  used  for  QA/QC  accuracy  and  precision 
control  in  the  groups  (fractions)  of  analytes  shown.  Selected  compounds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846,  3rd  edition  and/or  the 
U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW  2/88).  Stated 
control  limits  are  performance  based  and  have  been  adopted  from  the  referenced 
SOW. 


Table  6-2 

Water  Matrix  Spike  Recovery  Limits  -  VOA 


Fraction 

Matrix  Spike  Compound 

%  Recoveiy 
limits 

Relative  % 
Difiference 

VOA 

1, 1-Dichloroethene 

61-145 

14 

VOA 

Trichloroethene 

71-120 

14 

VOA 

Chlorobenzene 

75-130 

13 

VOA 

Toluene 

76-125 

13 

VOA 

Benzene 

76-127 

11 

Note:  This  list  includes  selected  compoimds  used  for  QA/QC  accuracy  and  precision 
control  in  the  groups  (fractions)  of  analytes  shown.  Selected  compoimds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846, 3rd  edition  and/or  the 
U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW  2/88).  Stated 
control  limits  are  performance  based  and  have  been  adopted  from  the  referenced 
SOW. 
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Table  6-3 

Water  Surrogate  Recoveiy  Limits  -  BNA/Acids 


l^ctton 

Surrogate  Compound 

%  Recoveiy 
Limits 

BNA 

Nitrobenzene-dj 

35-114 

BNA 

2-Fluorobiphenyl 

43-116 

BNA 

p-Terphenyl-di4 

33-141 

BNA 

Phenol-d5 

10-94 

BNA 

2-Fluorophenol 

21-100 

BNA 

2,4,6-Tribromophenol 

10-123 

Note:  This  list  includes  selected  compounds  used  for  QA/ QC  accuracy  and  precision 
control  in  the  groups  (fractions)  of  analytes  shown.  Selected  compounds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846, 3rd  edition  and/ 
or  the  U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW 
2/88).  Stated  control  limits  are  performance  based  and  have  been  adopted 
from  the  referenced  SOW. 
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Water  Matrix  Spike  Recoveiy  Limits  -  BNA/Acids 


September  1993 


Fraction 

Matrix  Spike  Compound 

%  Recoveiy 
Omits 

Relative  % 
Dififerehce 

BN 

1,2,4-Trichlorobenzene 

39-98 

28 

BN 

Acenaphthene 

46-118 

31 

BN 

2,4-Dimtrotoluene 

24-96 

38 

BN 

Pyrene 

26-127 

31 

BN 

N-Nitroso-Di-n- 

Propylamine 

41-116 

38 

BN 

1,4-Dichlorobenzene 

36-97 

28 

Acid 

Pentachlorophenol 

9-103 

50 

Add 

Phenol 

12-110 

42 

Add 

2-Chlorophenol 

27-123 

40 

Add 

4-Chloro-3-Methylphenol 

23-97 

42 

Add 

4-Nitrophenol 

10-80 

50 

Note:  This  list  includes  selected  compounds  used  for  QA/ QC  accuracy  and  precision 
control  in  the  groups  (fractions)  of  anal)^es  shown.  Selected  compounds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846, 3rd  edition  and/ 
or  the  U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW 
2/88).  Stated  control  limits  are  performance  based  and  have  been  adopted 
from  the  referenced  SOW. 
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Table  6-5 


Water  Surrogate  Recovery  Limits  -  Pesticides 


Fraction 

%  Recovery 

Surrogate  Compound 

Limits  1 

Pesticide  (organochlorine) 

Dibutylchlorendate 

24-154  1 

Pesticide  (organophosphorous) 

Ethion 

40-140  1 

Note:  This  table  shows  the  selected  compound  used  for  QA/QC  accuracy  and 
precision  control.  Selected  compound  is  consistent  with  guidance  presented 
in  the  U.S.  EPA  SW-846,  3rd  edition  and/or  the  U.S.  Contract  Laboratory 
Program  (CLP)  Statement  of  Work  (SOW  2/88).  Stated  control  limits  are 
performance  based  and  have  been  adopted  from  the  referenced  SOW. 


Table  6-6 

Water  Matrix  Spike  Recovery  Limits  -  Pesticides 


Fraction 

Matrix  Spike 
Compound 

%  Recovery 
Limits 

Relative  % 
Difference 

Pesticide  (organochlorine) 

Lindane 

15 

Pesticide  (organochlorine) 

Heptachlor 

20 

Pesticide  (organochlorine) 

Aldrin 

40-120 

22 

Pesticide  (organochlorine) 

Dieldrin 

52-126 

18 

Pesticide  (organochlorine) 

Endrin 

56-121 

21 

Pesticide  (organochlorine) 

4,4-DDT 

38-127 

27 

Pesticide  (organophosphorous) 

Dichlorous 

50-150 

30 

Pesticide  (organophosphorous) 

Demeton-s 

50-150 

30 

Pesticide  (organophosphorous) 

Methyl 

parathion 

52-172 

30 

Pesticide  (organophosphorous) 

Atrazine 

50-150 

30 

Pesticide  (organophosphorous) 

Fenthion 

50-150 

30 

Pesticide  (organophosphorous) 

Tokuthion 

50-150 

30 

Pesticide  (organophosphorous) 

Fensulfothion 

50-150 

30 

Pesticide  (organophosphorous) 

Methyl 

azinphos 

54-138 

25 

I  Note:  This  list  includes  selected  compounds  used  for  QA/QC  accuracy  and  precision 

control  in  the  groups  (fractions)  of  analytes  shown.  Selected  compoimds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846, 3rd  edition  and/ 
I  or  the  U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW 

I  2/88).  Stated  control  limits  are  performance  based  and  have  been  adopted 

from  the  referenced  SOW. 

I 


MK01\RPT:05189008.001\s6 


6-16 


08/26/93 


Table  6-1 

Water  Surrogate  Recoveiy  Limits  -  Dioxins/Furans 


September  1993 


Fraction 

Surrogate  Compound 

%  Recoveiy 
Limits 

Dioxin 

2, 3, 7, 8-  TCDD  -  Cjs 

40-120 

Dioxin 

1,2,3,6,7,8-HCDD  - 

40-120 

Dioxin 

1,2,3,6,7,8-OCDD  -  Cjj 

40-120 

Dioxin 

1,2, 3, 4, 7, 8-  HxCDD  -  C13 

40-120 

Furan 

2,3, 1,7,8-  PeCDF  -  C13 

40-120 

Furan 

1,2,3,4,7,8-  HxCDF  -  C13 

40-120 

Furan 

1,2,3,4,7,8,9-  HpCDF  -  C13 

40-120 

Note:  These  analyses  will  be  performed  by  a  subcontractor. 


Table  6-8 

Water  Matrix  Spike  Recoveiy  Limits  -  Dioxins/Furans 


Fraction 

Matrix  Spike 
Compound 

%  Recoveiy 
Limits 

Dioxin 

2,3,7,8-TCDD 

60-140 

Dioxin 

1,2,3,6,7,8-HCDD 

60-140 

Dioxin 

1,2,3,6,7,8-OCDD 

60-140 

Furan 

2,3,7,8-TCDF 

60-140 

Furan 

1,2,3,6,7,8-HCDF 

60-140 

Furan 

1,2,3,6,7,8-OCDF 

60-140 

Note:  These  analyses  will  be  performed  by  a  subcontractor. 
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Table  6-9 

Water  Matrix  Spike  Recovery  Limits  -  Inorganics 


September  1993 


Matrix  Spike  Compound 

%  Recovery 
Limits 

Relative  % 
Difference 

Metals  -  Arsenic,  barium, 

berylUum,  cadmium, 
chromium,  lead, 
thallimn,  and  mercury 

75-125 

20 

Antimony 

40-160 

20 

Silver 

60-140 

35 

Sulfur 

70-130 

30 

Ammonia 

70-130 

30 

Total  halides 

70-130 

30 

Note:  This  list  includes  selected  compounds  used  for  QA/QC  accuracy  and  precision 
control  in  the  groups  (fractions)  of  analytes  shown.  Selected  compounds  are 
consistent  with  guidance  presented  in  the  U.S.  EPA  SW-846, 3rd  edition,  and/ 
or  the  U.S.  Contract  Laboratory  Program  (CLP)  Statement  of  Work  (SOW 
2/88).  Stated  control  limits  are  performance-based  and  have  been  adopted 
from  the  referenced  SOW, 
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SECTION  7 

VISITS  AND  AUDIT  SUMMARY 


September  1993 


7.1  VISITORS  LIST 

This  section  includes  a  list  of  personnel  from  the  various  oversight  and  state  agencies  and 
their  designated  subcontractors  who  were  present  at  RMA  to  observe  and  monitor  the  Trial 
Bum  test  program.  The  individuals  listed  were  present  during  part  or  all  of  the  Trial  Bum 
test  days  10-12  June  1993. 


EPA: 

Carl  Daly,  Larry  Diede,  Brent  Tmskowski 

Entropv: 

David  Brintle 

CDH: 

Celia  Van  Derloop,  Lynn  Olson 

CDM: 

Tim  McCandless,  Kelly  Velasquez 

ITO: 

George  Hritz 

7.2  AUDIT  SUMMARY 

EPA,  in  conjunction  with  their  oversight  responsibilities  for  cleanup  efforts  performed  by 
the  Army  and  their  subcontractors  at  the  RMA,  observed  all  activities  associated  with  the 
Trial  Bum  program,  including  an  audit  of  the  analytical  methods  used  by  the  WESTON 
laboratory.  Two  Performance  Evaluation  (PE)  samples  were  prepared  and  submitted  to  the 
Lionville  laboratory  for  analysis.  One  PE  sample  was  characteristic  of  the  liquid  waste  feed 
and  the  other  sample  was  characteristic  of  the  brine.  A  summary  of  the  analytical  results 
for  the  liquid  waste  feed  and  brine  is  located  in  Tables  7-1  and  7-2,  respectively. 
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Stack  audit  samples  for  the  volatile  organic  sampling  train  (VOST),  dioxins/furans  and 
multi-metals  were  also  received  from  EPA  and  analyzed.  The  dioxin/furan  analysis  of  the 
SQI  stack  samples  by  EPA  Method  23  procedures  was  performed  by  Triangle  Laboratories, 
located  in  Durham,  North  Carolina.  Summaries  of  the  test  results  for  VOST,  dioxins/furans 
and  multi-metals  are  located  in  Tables  7-3,  7-4,  and  7-5,  respectively. 

Procedural  checklists  used  by  the  Stack  Team  while  sampling  are  provided  in  Appendix 
B.1.2,  and  calibration  data  sheets  for  sampling  equipment  are  provided  in  Appendix  B.1.3. 
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Table  7-1 

Summaiy  of  Audit  Results  for 
Liquid  Waste  Feed  (LF) 


Pairameter 

Resaits 

Volatile  Organics 

•  Chloromethane  (ug/L) 

8,900 

•  Methylene  Chloride  (ug/L) 

350  B 

•  1,1-Dichloroethene  (ug/L) 

310 

•  1,2-Dichloroethene  (ug/L) 

260 

•  Chloroform  (ug/L) 

150 

•  1,2-Dichloroetliane  (ug/L) 

230 

•  1,1,1-Trichloroethane  (ug/L) 

260 

•  Carbon  Tetrachloride  (ug/L) 

80  J 

•  Bromodichloromethane  (ug/L) 

160 

•  Trichloroethene  (ug/L) 

200 

•  Dibromochloromethane  (ug/L) 

190 

•  Benzene  (ug/L) 

190 

•  Bromoform  (ug/L) 

no  J 

•  Tetrachloroethene  (ug/L) 

130 

•  Toluene  (ug/L) 

61  J 

♦  Chlorobenzene  (ug/L) 

59  J 

•  Ethylbenzene  (ug/L) 

250 

•  Xylene  (ug/L) 

160 

Semivolatile  Organics 

•  Phenol  (ug/L) 

78 

•  2-Chlorophenol  (ug/L) 

22 

•  2-Methylphenol  (ug/L) 

31 

•  2,4-Dimethylphenol  (ug/L) 

43 

•  2,4,6-Trichlorophenol  (ug/L) 

100 

•  Pentachlorophenol  (ug/L) 

67 

•  Di-n-Butylphthalate  (ug/L) 

1  JB 

Notes: 

"J"  —  Indicates  an  estimated  value.  This  flag  is  used  in  cases  where  a 
target  analyte  is  detected  at  a  level  less  than  the  lower 
quantification  level  (e.g.,  if  the  limit  of  detection  is  10  ug/L  and  a 
concentration  of  3  ug/L  is  calculated,  it  is  reported  as  3J. 

"B"  — xius  flag  is  used  when  the  analyte  is  foimd  in  the  associated  blank 
and  in  the  sample.  It  indicates  possible/probable  laboratory  blank 
contammation. 
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Table  7-1 

Summary  of  Audit  Results  for  Liquid  Waste  Feed  (LF) 

(Continued) 


Pararaeter 

Results 

Pesticides 

•  Beta-BHC  (ug/L) 

1.3 

•  gamma-BHC  (Lindane)  (ug/L) 

12 

•  Heptachlor  (ug/L) 

2.0 

•  Aldrin  (ug/L) 

6.8 

•  Dieldiin  (ug/L) 

5.6 

•  4,4-DDE  (ug/L) 

2.7 

•  Endrin  (ug/L) 

3.8 

•  4,4-DDD  (ug/L) 

5.8 

•  4,4-DDT  (ug/L) 

7.2 

•  alpha-CMordane  (ug/L) 

8.8 

Metals 

•  Silver  (mg/L) 

5.6 

•  Boron  (mg/L) 

1.8 

•  Calcium  (mg/L) 

5.0 

•  Copper  (mg/L) 

281 

•  Mercury  (mg/L) 

0.0001 

•  Nickel  (mg/L) 

20.9 

•  Silicon  (mg/L) 

3.4 

•  Zinc  (mg/L) 

3.1 

Halides 

•  Bromide  (mg/L) 

ND 

•  Chloride  (mg/L) 

135,000 

•  Fluoride  (mg/L) 

214 

•  Iodide  (mg/L) 

ND 
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Table  7-2 

Summary  of  Audit  Results  for  Brine 


Parameter 

Resoite 

Volatile  Organics 

•  Vinyl  Chloride  (ug/L) 

33 

•  Mediylene  Chloride  (ug/L) 

36  B 

•  Acetone  (ug/L) 

9  JB 

•  1,1-Dichloroethene  (ug/L) 

110 

•  1,2-Dichloroetliene  (ug/L) 

69 

•  1,2-Dichloroethane  (ug/L) 

86 

•  l,Ll-Trichloroethane  (ug/L) 

130 

•  Carbon  Tetrachloride  (ug/L) 

51 

•  1,2-Dichloropropane  (ug/L) 

73 

•  Trichloroethene  (ug/L) 

22 

•  1,1,2-Trichloroethane  (ug/L) 

42 

•  Benzene  (ug/L) 

25 

♦  Tetrachloroethene  (ug/L) 

21 

♦  Toluene  (ug/L) 

48 

•  Chlorobenzene  (ug/L) 

72 

•  Ethylbenzene  (ug/L) 

31 

•  Styrene  (ug/L) 

54 

•  Xylene  (ug/L) 

160 

Semivolatile  Organics 

•  2-Methylphenol  (ug/L) 

28 

•  2-Nitrophenol  (ug/L) 

92 

•  2,4,6-Trichlorophenol  (ug/L) 

56 

•  2,44-Trichlorophenol  (ug/L) 

62 

•  Pentachlorophenol  (ug/L) 

150 

Total  Halides 

•  Bromide  (mg/L) 

321 

•  Chloride  (mg/L) 

ND 

•  Fluoride  (mg/L) 

ND 

•  Iodide  (mg/L) 

ND 

Pesticides 

•  Alpha-BHC  (ug/L) 

2.0 

•  Beta-BHC  (ug/L) 

1.6 

•  Heptachlor  (ug/L) 

0.3 

•  Aldrin  (ug/L) 

1.2 

•  HeptacUor  Epoxide  (ug/L) 

3.2 

•  Dieldrin  (ug/L) 

033 

•  4,4-DDE  (ug/L) 

2.4 

•  Endrin  (ug/L) 

3.6 

•  4,4-DDD  (ug/L) 

2.1 

•  gamma-Chlordane  (ug/L) 

2.2 
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Table  7-2 

Summary  of  Audit  Results  for  Brine 
(Continued) 


Parameter 

Results 

Metals 

•  Aluminum  (mg/L) 

6.6 

•  Arsenic  (mg/L) 

0.23 

•  Boron  (mg/L) 

4.9 

•  Calcium  (mg/L) 

16.7 

•  Copper  (mg/L) 

1.2 

•  Manganese  (mg/L) 

0.61 

•  Silicon  (mg/L) 

6.4 

•  Zinc  (mg/L) 

0.95 

Ammonia  (mg/L) 

29.4 

Cyanide  (ug/L) 

417 

Sulfide  (mg/L) 

ND 

Notes: 


"J"  —  Indicates  an  estimated  value.  This  flag  is  used  in  cases  where  a  target 
analyte  is  detected  at  a  level  less  than  the  lower  quantification  level 
(e.g.,  if  the  limit  of  detection  is  10  ug/L  and  a  concentration  of  3  ug/L 
is  calculated,  it  is  reported  as  3J. 

"B"  —  This  flag  is  used  when  the  analyte  is  found  in  the  associated  blank  and 
in  the  sample.  It  indicates  possible/probable  laboratory  blank 
contamination. 
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NOTE:  Complete  volatile  analyte  listing  can  be  found  in  Table  4^. 
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NOTH:  Complete  volatile  analyte  listing  can  be  found  in  Table  4-3. 


TABLE  7-4 


U.S.  EPA  QUALITY  ASSURANCE  DIVISION 
DIOXIN/FURAN  AUDIT  DATA 


AUDITEE  COMPANY  Trianplp.  T  -ahnratories  of  RTF _ 

ADDRESS  801  Capitola  Inc. _ _ 

_ Durham.  NC  27713 _ _ 

AUDIT  SAMPLE  NO.  1156 _ 

DATA  AUDIT  SAMPLE  RECEIVED  6/12/93 _ 

DATE  ANALYZED  6/27/93 _ _ 

CONFIRMATION  ANALYSIS  USED:  YES  2378-TCDF  NO 

AUDITEE’S  NAME _ Don  Harvan _ 


COMPOUND 

AUDITEE 
RESULTS 
(ng  sample) 

COMPOUND 

AUDITEE 

RESULT 

(ng/sample) 

2378-TCDD 

0.95 

‘2378-TCDF 

0.75 

OTHER  TCDD 

1.75 

‘OTHER  TCDF 

0.85 

12378-PCDD 

0.97 

12378-PCDF 

1.1 

OTHER  PCDD 

2.5 

23478-PCDF 

1.1 

123478-HxCDD 

1.4 

OTHER  PCDF 

1.5 

123678-HxCDD 

1.0 

123478-HxCDF 

1.4 

123789-HxCDD 

2.9 

123678-HxCDF 

1.1 

OTHER-HxCDD 

1.2 

123789-HxCDF 

1.1 

1234678-HpCDD 

2.2 

234678-HxCDF 

13 

OTHER  HpCDD 

1.4 

OTHER  HxCDF 

2.6 

OCDD 

23 

1234678-HpCDF 

2.0 

1234789-HpCDF 

2.6 

OTHER  HpCDF 

ND  (0.01) 

OCDF 

2.4 

From  DB-225  GC  column 
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TABLE  7*4 
(continued) 

U.S.  EPA  QUALITY  ASSURANCE  DIVISION 
DIOXIN/FURAN  AUDIT  DATA 


AUDITEE  COMPANY  Triangle  T  J^ho^atorie■<;  of  RTT _ 

ADDRESS  801  Capitnla  Tnr _ _ _ 

_ Durham.  NC  277n _ 

AUDIT  SAMPLE  NO.  R86.S _ _ 

DATA  AUDIT  SAMPLE  RECEIVED  6/12/9.^ _ 

DATE  ANALYZED  6/27m _ _ _ _ 

CONFIRMATION  ANALYSIS  USED:  YES  2378-TCDF _ NO 

AUDITEE’S  NAME _ Don  Harvan _ 


COMPOUND 

AUDITEE 
RESULTS 
(ng  sample) 

COMPOUND 

AUDITEE 

RESULT 

(ng/sample) 

2378-TCDD 

0.47 

*2378-TCDF 

0.62 

OTHER  TCDD 

0.83 

‘OTHER  TCDF 

0.58 

12378-PCDD 

0.48 

12378-PCDF 

0.57 

OTHER  PCDD 

1.22 

23478-PCDF 

0^6 

123478-HxCDD 

0.64 

OTHER  PCDF 

0.87 

123678-HxCDD 

0.51 

123478-HxCDF 

0.71 

123789.HxCDD 

1.3 

123678-HxCDF 

0.55 

OTHER-HxCDD 

0.65 

123789-HxCDF 

0.55 

1234678-HpCDD 

1.1 

234678-HxCDF 

0.70 

OTHER  HpCDD 

0.7 

OTHER  HxCDF 

129 

OCDD 

1.2 

1234678-HpCDF 

0.94 

1234789-HpCDF 

12 

OTHER  HpCDF 

ND  (0.01) 

OCDF 

1.1 

From  DB-225  GC  column 
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TABLE  7-4 
(continued) 

U.S.  EPA  QUALITY  ASSURANCE  DIVISION 
DIOXIN/FURAN  AUDIT  DATA 


AUDITEE  COMPANY  Triangle  T^hnratories  of  RTP _ 

ADDRESS  801  Capitola  Inc. _ 

_ Durham.  NC  27713  _ 

AUDIT  SAMPLE  NO.  2782  _ 

DATA  AUDIT  SAMPLE  RECEIVED  6/12/9.3 _ 

DATE  ANALYZED  6/27/9.3 _ _ _ 

CONFIRMATION  ANALYSIS  USED:  YES  2378-TCDF _ NO 

AUDITEE’S  NAME _ Don  Haryan _ 


COMPOUND 

AUDITEE 
RESULTS 
(ng  sample) 

COMPOUND 

AUDITEE 

RESULT 

(ng/sample) 

2378-TCDD 

0.17 

‘2378-TCDF 

0.22 

OTHER  TCDD 

0.31 

•OTHER  TCDF 

0.23 

12378-PCDD 

0.17 

12378-PCDF 

0.19 

OTHER  PCDD 

0.18 

23478-PCDF 

020 

123478-HxCDD 

0.23 

OTHER  PCDF 

027 

123678-HxCDD 

0.19 

123478-HxCDF 

024 

123789-HxCDD 

0.48 

123678-HxCDF 

0.20 

OTHER-HxCDD 

0.2 

123789-HxCDF 

0.19 

1234678-HpCDD 

0.40 

234678-HxCDF 

0.24 

OTHER  HpCDD 

0.24 

OTHER  HxCDF 

0.43 

OCDD 

0.41 

1234678-HpCDF 

034 

1234789-HpCDF 

0.44 

OTHER  HpCDF 

ND  (0.01) 

OCDF 

039 

From  DB-225  GC  column 
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RMA-SQI 

DENVER,  COLORADO 
TRIAL  BURN  TEST  PROGRAM 
TABLE  7-5 

METALS  AUDIT  SAMPLE  LAB  RESULTS 


Multi  Metals  Filters 

Low  Level 

High  Level 

Reported  Values  (ug) 

Reoorted  Values  (US') 

Beryllium  (Be) 

3.6 

46.3 

Cadmium  (Cd) 

6.8 

58.7 

Chromium  (Cr) 

8.8 

63.3 

Copper  (Cu) 

9.6 

60.6 

Phosphorus  (P) 

* 

* 

Lead  (Pb) 

43.4 

302 

Manganese  (Mn) 

9.3 

60.3 

Nickel  (Ni) 

19.8 

274 

Silver  (Ag) 

2.9 

7.2 

Zinc  (Zn) 

89 

172 

Arsenic  (As) 

6.8 

15.0 

Antimony  (Sb) 

4.0 

6.5 

Selenium  (Se) 

3.7 

9.6 

Thallium  (TI) 

5.8 

9.0 

I  Mercurv  (H2) 

<  0.05 

0.07 

*  Phosphorus  not  analyzed.  No  value  reported. 
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SECTION  8 
CLOSURE 


8.1  MATERIAL  RESOURCES 

All  of  the  Basin  F  liquid  processed  during  the  Trial  Bum  was  obtained  from  storage  tank 
TK-102.  The  excess  drums  of  carbon  tetrachloride  and  monochlorobenzene  are  currently 
being  stored  until  the  results  of  the  Trial  Bum  have  been  approved.  All  remaining  POHC 
liquids  will  then  be  burned  in  the  SQL 

8.2  MATERIAL  PROCESSED 

From  the  beginning  of  Shakedown  Testing  on  28  April  1993  using  25%  Basin  F  liquid 
through  the  end  of  Trial  Bum  Testing  on  12  June  1993  using  100%  Basin  F  liquid,  293,563 
gallons  of  hazardous  wastes  have  been  processed  in  the  SQL  All  of  the  Basin  F  liquids 
burned  to  date  have  been  from  one  of  the  three  1.3-million-gallon  storage  tanks  (TK-101, 
-102,  -103).  During  the  Trial  Bum  an  average  feedrate  of  176  Ib/min  was  demonstrated. 
A  minimum  feedrate  of  142  Ib/min  (Run  #1)  and  a  maximum  feedrate  of  188  Ib/min  (Run 
#3)  was  experienced  during  testing.  A  complete  summary  of  the  feedrate  calculations  is 
provided  by  the  daily  analysis  reports  in  Appendices  Al.l  -  A1.3. 


8.3  PROCESSED  MATERIAL  DISPOSITION 

The  material  processed  through  the  SQI  was  sampled  and  analyzed  as  stated  in  Section  5. 
The  by-product  of  Basin  F  incineration  is  a  brine  solution,  which  is  sampled  and  analyzed 
daily  during  routine  operations  by  the  on-site  analytical  laboratory.  This  liquid  is 
transported  by  tank  tmcks  to  radroad  cars  located  at  RMA,  which  transport  the  brine  off¬ 
site  to  a  metals  recycle  facility.  Transportation  and  disposal  records  for  the  brine  solution 
are  available  from  the  Army. 
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SECTION  9 
CONCLUSIONS 

The  primary  objective  of  the  Trial  Bum  test  program  was  to  maximize  the  Basin  F  liquid 
feedrate  while  simultaneously  demonstrating  the  capability  of  the  SQI  to  safely  destroy 
organic  contaminants  in  the  incinerator  discharge  gases.  The  SQI  successfully  demonstrated 
a  destruction  and  removal  efficiency  (DRE)  greater  than  99.999%  for  monochlorobenzene 
and  greater  than  99.9988%  for  carbon  tetrachloride,  both  values  well  above  the  minirrmm 
regulatory  limit  of  99.99%. 

During  the  three  days  of  testing,  the  SQI  operated  smoothly  and  consistently  with  miniTnal 
upsets.  During  the  first  day  of  testing,  stack  sampling  was  temporarily  stopped  for 
approximately  100  minutes  to  clean  waste  feed  nozzles.  Days  2  and  3  proceeded  without 
interruptions.  The  on-line  availability  of  the  SQI  during  Trial  Burn  testing  was  92%. 

Analytical  results  from  stack  testing  indicate  that  the  SQI  effectively  treated  volatile  and 
semivolatile  organic  contaminants  in  the  Basin  F  liquid.  Additionally,  the  air  pollution 
control  equipment  controlled  emissions  of  particulate  and  HCl  to  within  regulatory  limits. 

9.1  RECOMMENDED  OPERATING  LIMITS 

The  SQI  is  currently  operating  under  interim  conditions,  which  were  formally  approved  by 
EPA  Region  VIII  in  their  letter  to  the  Army  (Ref:  8HWM-FF).  The  interim  conditions 
were  based  upon  the  demonstrated  results  of  the  second  mini-bum  test,  conducted  20  -  25 
May  1993  using  100%  Basin  F  waste.  The  post-Trial  Bum  cutoff  values  for  interim 
operating  conditions  are  provided  in  Table  ES-1. 

Table  9-1  represents  the  proposed  waste  feed  cutoff  values  based  upon  previous  testing  and 
Trial  Bum  results.  A  brief  description  of  each  interlock  value  is  provided. 
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Table  9-1 


Waste  Feed  Cutoff  Requirements 


Parameter 

Routine  Operations 

Liquid  Feedrate  (Ib/min) 

^188  Ib/min  for  30  sec. 

Residence  Time  (seconds) 

^2  sec.  for  3  min. 

Combustion  Temperature  (®F) 

<1800®F  for  0.5  sec. 

Stack  Oxygen 

^3%  for  3  min. 

<1%  for  5  sec. 

Quench  pH 

^4  instantaneous 

Scrubber  pH 

^5.25  for  30  sec. 

Venturi  Differential  Press,  (in.  w.c.) 

^80  for  1  min. 

Packed  Tower  Flowrate  (gpm) 

^270  for  30  sec. 

CO  Hourly  Rolling  Average 
(ppm  corrected  to  7%  O2) 

^100  instantaneous 

Venturi  L/G  Ratio  (gallons /kef) 

^9.3  instantaneous 

Venturi  Flowrate  (gpm) 

^100  for  1  min. 

Feed  Nozzle  Pressure  (psig) 

:£50  at  >60  Ib/min  feedrate 
for  30  sec. 

Compressor  Outlet  Pressure  (psig) 

^85  instantaneous 
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9.1.1  Maximum  Liquid  Feedrate 

During  Trial  Bum  testing,  the  daily  average  feedrate  for  Basin  F  liquid  varied  between 

171.1  -  179.9  Ib/min.  Each  test  day,  POHCs  were  injected  to  determine  DRE.  All  three 
test  days  had  a  DRE  greater  than  the  regulatory  requirement  of  99.99%,  Therefore,  it  is 
proposed  that  the  waste  feed  cutoff  value  be  based  upon  the  maximum  instantaneous 
feedrate  demonstrated  during  Trial  Burn  testing,  which  is  188  Ib/min. 

The  average  feedrate  for  the  test  runs  was  determined  from  the  daily  analysis  report 
generated  each  test  day  (Appendk  A.  1.1  -  A.  1.3).  The  daily  report  generates  minimum  and 
maximum  readings  and  calculates  hourly  averages  for  critical  parameters,  which  were  again 
averaged  over  the  Trial  Bimi  test  period.  For  example,  the  179.9  Ib/min  feedrate  reported 
for  run  #3  is  based  upon  a  low  reading  of  172  Ib/min  and  a  high  reading  of  188  Ib/min. 
The  maximum  instantaneous  reading  for  run  #1  was  185  Ib/min  and  for  run  #2  was  184 
Ib/min.  It  is  proposed  that  the  waste  feed  cutoff  value  be  based  upon  the  maximum 
demonstrated  instantaneous  feedrate  value  of  188  Ib/min,  with  a  30-second  time  delay  to 
eliminate  random  waste  feed  trips  caused  by  the  introduction  of  liquid  feed  into  the  nozzle 
headers. 

9.1.2  Minimum  Residence  Time 

During  Trial  Bum  testing,  the  residence  time  calculation  varied  between  2.67  -  2.81 
seconds.  This  calculation  is  based  upon  the  following  formula: 

Residence  Time  (sec)  =  SQI  chamber  volume/gas  flow  rate  (acfs) 

ACFS  =  SCFS  •  {(460  +  TY-34)/530}  •  {(12.2/(12.2  +  Prr-31)} 

SCFS  =  {(FIT- 16  +  FIT-09  +  FIT-30)  +  SFIT-15A/E  +  (FIT-04A  •21.5)}/60 
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where: 


TY-34:  SQI  chamber  temperature 

PIT-SI:  SQI  chamber  pressure 

FIT- 16:  Primary  combustion  air  flow  to  the  burner 

FIT-30:  Secondary  combustion  air  flow  to  the  chamber 

FIT-09:  Natural  gas  flowrate 

FIT-ISA/E:  Atomizing  air  flow  to  the  waste  feed  nozzles 
Frr-04A:  Aqueous  waste  flowrate 

This  calculation  is  based  upon  parameters  that  are  constantly  changing  as  incinerator 
process  conditions  vary.  To  limit  the  waste  feed  cutoff  value  to  the  miTiimum  demonstrated 
residence  time  would  be  overly  restrictive,  especially  since  the  SQI  is  already  regulated  on 
many  parameters  used  in  the  residence  time  calculation  (e.g.,  waste  feedrate,  SQI  chamber 
temperature,  SQI  chamber  pressure,  combustion  air  flowrate,  etc.).  It  is  proposed  that  the 
waste  feed  shutoff  value  remain  ^2  seconds  for  longer  than  3  minutes,  which  is  below  the 
average  demonstrated  value  but  provides  flexibility  for  the  variable  process  conditions. 

9.1.3  Minimum  Combustion  Temperature 

During  Trial  Bum  testing,  the  daily  average  SQI  combustion  chamber  temperature  varied 
from  1831  -  1842®  F.  A  minimum  temperature  of  1804°  F  (nm  #1)  and  a  maximum 
temperature  of  1856°  F  (mn  #1  &  2)  was  experienced  during  testing.  Chamber  temperature 
is  a  critical  parameter  in  determining  DRE.  As  stated  in  Section  9.1.1,  all  three  test  days 
had  a  DRE  greater  than  the  regulatory  requirement.  In  fact,  throughout  all  of  the  previous 
mini-bum  tests,  the  SQI  has  successfully  passed  DRE.  During  the  first  mini-bum  test 
program,  the  incinerator  passed  DRE  at  a  chamber  temperature  of  1760°  F.  Since  the 
average  value  generated  in  the  daily  reports  is  based  upon  minimum  and  maximum  readings, 
it  is  proposed  that  the  minimum  temperature  shutoff  value  be  1800°  F.  This  is  well  above 
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the  demonstrated  temperature  from  the  first  mini-bum  test,  and  would  allow  a  reasonable 
temperature  span  for  SQI  operations. 

9.1.4  Minimum  Stack  Oxygen 

During  Trial  Burn  testing,  the  stack  ojQ^gen  varied  from  3.37%  -  3.74%.  The  secondary  air 
control  valve  (AIC-30)  is  able  to  maintain  excess  air  within  a  close  tolerance.  It  is  requested 
that  the  current  waste  feed  shutoff  value  of  <3%  for  longer  than  3  minutes  remain 
unchanged.  In  addition,  the  low  level  ojtygen  shutoff  of  <  1%  for  longer  than  5  seconds 
would  remain  unchanged. 

9.1.5  Minimum  Quench  pH 

During  Trial  Burn  testing,  the  quench  pH  probes  (AE-64A/B)  were  not  operating  properly. 
Periodic  field  pH  readings  indicated  that  the  quench  liquid  pH  was  significantly  lower  than 
recorded  by  the  PMCS.  The  field  readings  were  used  during  testing  to  control  acid  gas 
emissions.  The  quench  pH  field  readings  varied  from  5.0  -  5.25.  It  is  requested  that  the 
current  waste  feed  shutoff  value  of  <4  pH  remain  unchanged.  This  pH  value  was 
recommended  by  the  equipment  manufacturer  for  proper  process  operation  and  has 
remained  unchanged  throughout  surrogate  and  Shakedown  Testing. 

9.1.6  Minimum  Scrubber  pH 

During  Trial  Bum  testing,  the  scmbber  pH  probes  (AE-56A/B)  were  not  operating 
consistently.  Periodic  field  pH  readings  indicated  that  the  scmbber  pH  was  sometimes  lower 
than  recorded  by  the  PMCS.  The  field  readings  were  used  during  testing  to  control  acid  gas 
emissions.  The  scmbber  pH  field  readings  varied  from  5.48  -  6.07.  It  is  requested  that  the 
current  waste  feed  shutoff  value  of  <5.25  pH  for  longer  than  30  seconds,  which  was 
demonstrated  during  the  second  mini-bum  (Appendix  A.3.2),  remain  unchanged. 
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9.1.7  Minimum  Venturi  Differential  Pressure 

During  Trial  Bum  testing,  the  venturi  differential  pressure  was  maintained  at  90"  water 
column  (wc).  This  pressure  drop,  coupled  with  the  venturi  recycle  flowrate,  resulted  in 
acceptable  particulate  emissions.  In  order  to  provide  margin  between  the  90"  wc  venturi 
differential  pressure  operating  setpoint,  it  is  requested  that  the  current  waste  feed  shutoff 
value  of  <  80"  wc  for  longer  than  1  minute  remain  unchanged. 

9.1.8  Minimum  Packed  Tower  Flow 

During  Trial  Bum  testing,  the  scmbber  packed  tower  recycle  flowrate  varied  between  280  - 
296  gpm.  This  recycle  rate,  coupled  with  the  scmbber  and  quench  tanks  pH,  is  responsible 
for  the  HCl  removal.  Due  to  the  very  low  emissions  level,  it  is  requested  that  the  current 
waste  feed  shutoff  Vcilue  of  <270  gpm  for  longer  than  30  seconds  remain  unchanged. 

9.1.9  Maximum  CO  Hourly  Rolling  Average 

During  Trial  Bum  testing,  the  carbon  monoxide  hourly  rolling  average  varied  between  47  - 
58  ppm.  It  is  requested  that  the  current  waste  feed  shutoff  value  of  >  100  ppm  (corrected 
to  7%  O2)  remain  unchanged. 

9.1.10  Minimum  Venturi  Flowrate 

During  Trial  Burn  testing,  the  venturi  recycle  flowrate  varied  between  125  -  128  gpm.  This 
recycle  flowrate,  coupled  with  the  pressure  drop  across  the  vanes,  resulted  in  acceptable 
particulate  emissions.  During  mini-burn  #2  testing,  this  recycle  flowrate  was  decreased  to 
100  gpm,  which  still  resulted  in  acceptable  particulate  emissions.  It  is  requested  that  the 
current  waste  feed  shutoff  value  of  <  100  gpm  for  longer  than  1  minute  remain  unchanged. 
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9.1.11  Minimum  Feed  Nozzle  Pressure 

The  waste  feed  nozzle  pressure  is  monitored  by  pressure  transmitters  PIT-27A/E.  These 
values  are  displayed,  but  not  recorded,  by  the  PMCS.  It  is  requested  that  the  current  waste 
feed  shutoff  value  of  <50  psig  at  flow  rates  >60  Ib/min  through  a  nozzle  for  longer  than 
30  seconds  remain  tmchanged. 

The  feed  nozzle  shutoff  value  was  established  during  Shakedown  Testing  when  it  was  noted 
that  backpressure  recorded  by  pressure  indicating  transmitters  PIT-27A  through  E  rarely 
reached  50  psig.  The  pressure  monitored  at  the  nozzles  fluctuated  between  35  -  55  psig 
during  waste  feed  operations.  Subsequent  discussions  with  the  equipment  vendor  conjBrmed 
that  the  multi-port  teat  nozzles  were  designed  for  maximum  turndown,  so  proper  waste  feed 
atomization  is  achieved  by  supplying  sufficient  atomizing  air  flow  rather  than  a  rm'nimnm 
liquid  feedrate.  By  tying  the  interlock  definition  to  the  maximum  design  flow  through  a 
nozzle  (60  Ib/min)  for  longer  than  30  seconds,  the  PMCS  is  capable  of  detecting  a 
catastrophic  nozzle  failure. 

9.1.12  Minimum  Compressor  Outlet  Pressure 

The  waste  feed  atomizing  air  pressure  is  monitored  by  pressure  transmitters  PIT- 18 A/E. 
These  values  are  displayed,  but  not  recorded,  by  the  PMCS.  The  header  pressure  is 
interlocked  to  the  waste  feed  through  pressure  switch  PSLL-13.  It  is  requested  that  the 
current  waste  feed  shutoff  value  of  <85  psig  remain  unchanged  to  ensure  proper 
atomization  of  the  waste  feed. 
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